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The demands for better work 
OPPORTUNITIES in building highways have re- 
FOR HIGHWAY sulted naturally in the demand 
ENGINEERS for more expert men in design- 
ing and in supervising construc- 
tion. The highway engineer does not yet get very large 
pay, because he must still come’ in competition with 
those who have been willing to work at low wages and 
have learned from their work something, if not much, 
about building roads. The appreciation of the value of 
the higher class of service is not yet sufficiently wide- 
spread to bring about the employment of any very 
large number of men at the higher salaries which are 
available in some states, but the prospects are improv- 
ing every year and the number of better men demanded 
to whom will be paid the larger salaries is increasing 
more rapidly each year. The demand is even greater 
than the supply at present and will soon show a very 
sericus deficiency in men. This may result in even 
better salaries. 

Professor Agg, of lowa, says that college graduates 
in highway work are usually able to secure positions in 
highway work at a beginning salary of $75 a month 
with expense allowances in the field; county engineers 
receive from $900 to $5,000 a year and state engineers 
from $2,500 to $10,000. 

Unfortunately, the great majority of county engi- 
neers receive nearer $1,000 than $2,000, but that is be- 
ing corrected as time goes on. Really, as has been 
shown by some recent investigations, the compensa- 
tion of the younger engineers, especially when em- 
ployed by their older professional brethren, is too low 
and the new salaries for road engineers compare very 
favorably with the pay of the younger engineers in 
other lines. And the better county positions also com- 
pare favorably in compensation and each year more 
favorably in number with those in the other lines. The 
influence of the National highway organization in these 
respects will have a good effect wherever the National 
appropriations are being expended. 





The investigation of the report made 

EXPERT by Professor I. O. Baker last fall about 

EVIDENCE Chicago street construction, which was 

BY PROXY a part of the case before the Chicago 

Civil Service Commission against sev- 

eral inspectors accused of letting bad work go thru and 
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making erroneous reports, brought out clearly that 
the report was based, as stated last month, on the re- 
ports of others who had made the detailed inspections 
and measurements, and it brought out also the fact 
that but a part of the results of these tests and meas- 
urements had been reported to Professor Baker, altho 
he supposed that he had all the evidence before him. 
It was quite evident that his report would have been 
materially different if he had possessed all the data 
which these investigators of detail could have given 
him. 

It is unfortunate that he was misled, but his ex- 
perience will be a lesson to others to base their reports 
on detailed information secured at first hand sufficient 
to be able to check up that supplied by others. One 
contractor seems determined to make Professor Baker 
responsible personally for the statements in his report, 
since he has been sued for damages and if the con- 
tractor proves that he has been damaged the courts 
are likely to take the same position, notwithstanding 
the fact that Professor Baker was either inadvertently 
or intentionally, misled by the failure to report to him 
all the results of the investigation. 





The sale of municipal bonds was af- 
MUNICIPAL fected in February by the possibilities 
FINANCING of war which have developed since the 
first of the year, but the total of sales 
was still but little less than that for the February be- 
fore the war began. The more serious developments 
in March are likely to make the demand for money 
for war purposes very great and so to restrict the 
amount available for municipal purposes even more 
than the definite rumors of wars in January and Feb- 
ruary. If we must get into the war there is but one 
way to do it and we will make all the sacrifices which 
are necessary to make the end prompt and effective. 





Modern war is wholly a matter 
of expert engineering with many 
difficult problems in each of the 
various branches of engineering. 
It may be that we will not need to go in, but the coun- 
try must depend on its engineers and they should be 
choosing the line in which they can work best and 
finding out how to make the full preparation required 
so that they can be ready when the call.comes. Write 
to the Engineers’ Committee or the U. S. Army Engi- 
neer Officers Reserve Corps for your own state. 


ENGINEERS 
IN THE WAR 
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THE CONSTRUCTION OF ASPHALT PAVEMENTS 


By the Editor. 


The construction of asphalt pavements 
has been so thoroly standardized that it is 
not necessary to spend time upon the general 
description of methods’ of construction, 
further than to emphasize some points re- 
quired by the specifications which are some- 
times neglected. The article will be devoted 
more particularly to studies of machinery 
and details of operation which may at least 
give basis for thought and discussion by con- 
tractors and engineers directly engaged m 
construction work. 

Much of the material presented will apply 
to maintenance operations also. 

The material has been derwed from so 
many sources besides the experience and ob- 
servation of the writer that detailed ac- 
knowledgments are not possible. 





tance is the adoption of intelligent laboratory control 

of materials, mixtures and operations. It is no longer 
necessary to depend blindly upon the expertness of a man 
whose only knowledge was derived from experience and did 
not go far beyond the conditions under which he had previ- 
ously worked. In these modern days both the municipality 
and the best contractors have learned to depend upon the 
chemist inspectors, who determine, within the guiding lines 
of the general mass of experience, what are the qualities of 
the materials offered, in what proportions they should be 
mixed, how they should be corrected, and what the manipula- 
tions of preparation and laying must be. 

This control of operations is often dual, there being on the 
job technical representatives of both city and contractor. If 
the city has enough work to warrant it, this technical repre- 
sentative of the city may be the city asphalt chemist, and if 
the contractor has a large enough business uis representative 
is also his own employe, in the larger organizations being un- 
der the supervision of the chief chemist of the company and 
reporting regularly to him. In case either city or company 
does not have enough work to warrant the regular employ- 
ment of a chemist inspector, there are now numerous firms of 
asphalt chemists and paving engineers who can be called upon 
for the amount of expert supervision which the amount of 
work in hand justifies, whether employed by city or by con- 
tractor, and the value of such services to the contractor is 
particularly high, and is much greater than the cost. 


A PRELIMINARY to construction of the utmost impor- 


Advantages of Chemist-Inspector. 
The presence of a chemist-inspector relieves the plant su- 
perintendent of much detail work, and enables him to devote 
his time to the closer and more economical management of 


the mechanical and operating ends of the plant, the handling 
and conveying of materials, the management of trucks, and 
the many other activities which for their proper supervision 
require the very highest class of attention. He may to great 
advantage be present thruout the entire operation of the 
plant, constantly sifting the output of the heaters and thus 
controlling their feeding; giving detailed directions as to the 
charging and fluxing of the melting units, so as to secure 
proper penetrations and exercising entire control of the op- 
eration of the mixing unit, taking frequent paper-stain tests 
of different batches of mixture. He would frequently accom- 
pany the trucks to the street, so as to observe intelligently 
the working of the material, and should tactfully co-operate 
with the plant superintendent and the municipality’s inspec 
tor at all times. He should advise the general manager as to 
the quality of raw materials purchased, and the plant super- 
intendent as to the operation of the heating and melting 
units. 


L. KIRSCHBRAUN, B.S. Cu. E. 
DIRECTOR 


PHONE MAIN 2558 


CHICAGO PAVING LABORATORY 
CONSULTING AND TESTING ENGINEERS 
160 N. FirtH AVENUE, CHICAGO 


PLANT REPORT 





STREET 





a ere 








I FI ric cninseninceitreninnnsinnttnsinsieieccce BasB 


Car TRACKS ..... CONTRACTOR... 





ASPHALT CEMENT 





KIND OR BRAND POUNDS CHARGE 





ASPHALT FLUX KETTLE 1 KETTLE 2 KETTLE 3 KETTLE 4 











“PLANT-PENETRATION....- 
PAVEMENT MIXTURE 


BINDER 











BOX WEIGHTS SHEET STONE TOP SCREEN TESTS 





Lbs. A. C..... ° 
Lbs. Filler..(2.5:)_ | 
Lbs. Sand 
Lbs. Stone 

Total 








Ave. Temp | 
(TT 

NE eins cattealieniteieil 

Equivalent Y’d’ge |... . 
Size Bin Screen 








MATERIALS REC'D TODAY CHARACTER OR SOURCE 




















SAMPLES SENT 





Location Day’s Top. 
pL ee 


ini sincietiantcateiell cahrrsenionints 
i cncsinaicesivoriee 
II cosittniitintind creo 

















INSPECTOR 


April, 19/7. 




















The accompanying blank form for Plant Report shows the 
details of the observations and measurements which must be 
made at the plant if full control of mixtures is to be insured. 
Even if there is no chemist-inspector continuously on the job, 
such reports, with the accompanying samples, sent to the 
laboratory of an asphalt chemist, will aid materially in keep- 
ing the plant running right and the mixture on the street of 
proper proportions to make a durable street Surface, since 
they would be the basis for reports of analyses and upon the 
correctness of proportions and mixtures as made. 

The second form of Report of Plant Inspection of Asphalt 
Pavement is one issued by another firm of testing engineers. 
It includes data for determining the cost of materials and op- 
eration. It is on too large a sheet to reproduce in fac-simile, 
and the items are given in the order they appear on the blank. 


Another form of report on Sample of Drum Sand shows - 


the nature of special reports which are sometimes necessary, 
in this case no one deposit of sand would produce the sand 
required by the specifications, and therefore it was necessary 
to mix sands from various deposits and check the mixture by 
the analysis here reported. 


REPORT OF PLANT INSPECTION OF ASPHALT PAVEMENT. 
ROBERT W. HUNT & CO., ENGINEERS. 


Bureau of Inspection, Tests and Consultation. 
General Office, 2200 Insurance Exchange, Chicago. 
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The following statement from J. H. Campbell, of Robert 
W. Hunt & Co., Engineers, gives the procedure of a prominent 
firm of testing and inspection engineers when acting for the 
city engineer, and gives an idea of the variations in practice: 

“We detail to the work a thoroly competent asphaltic 
chemist, whose duties are to see that the mixing of the flux 
and asphalt are made in the proper proportions and have the 
proper penetration. He makes screen tests upon the aggre- 
gate to see that the aggregate is properly graded. He keeps a 
very close watch on the scale weights to see that the aggre- 
gate and asphaltic cement are mixed in the proper proportion 
for the various classes of asphaltic pavements. He examines 
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the asphalt and flux as it comes on to the work, to see that it 
complies in all respects with the specifications under which 
he is working. The significance of the tests of the asphalt or 
bitumen varies, of course, with the different classes of bitu- 
minous material. He examines the flux for water and vola- 
tile at 163 degrees C. for five hours, and checks penetration 
after volatilization. We also try the solubilities of the flux 
in carbon disulphide, and the asphalts are run for solubility 
in carbon disulphide and carbon tetrachloride. Also the vo- 
latilization and penetration test on asphaltic cements. We 
run the penetration on each kettle of asphalic cement made 
up, and ductility as each new car of refined asphalt and flux 
is received. The extraction of the mixed surface for bitumen 
is relatively unimportant and is done only in times when the 
plant is not running, as it is a long and tedious process and 
the results obtained are not extremely accurate, and the ag- 
gregate after extraction is not in the best condition to run 
screen tests, because of the caking together of the finer por- 
tions of the aggregate and loss of finer aggregate during ex- 
traction. 

“It is for this reason we insist that our inspectors pay 
close attention to the scale weights and the grading of the 
sand, stone or gravel before mixing with the bitumen, and we 
examine the bitumen before it is mixed with the aggregate to 
know that the bitumen is correct before mixing, and make 
stain tests after mixing. 

“The above is, in general terms, the method which we ap- 
ply on all commissions intrusted to us, but, of course, we are 
largely. governed by the specifications under which we are 
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working and the ideas of the individual engineers for whom 
we are handling inspection work, our function being to repre- 
sent the engineer continuously at the mixing plant and to ad- 
vise him as to conditions and suggest remedies or changes.” 


The Asphalt Plant. 


To the contractor laying out his work the question of plant 
is one of great importance. If his work is all in one vicinity 
and is reasonably continuous, he will probably employ a per- 
manent plant such as that of the city of Detroit, shown in one 
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THE PLANT IN THE FOREGROUND IS THE MUNICI- 
PAL ASPHALT PLANT OF DETROIT, MICHIGAN. 


Ww 

of the photographs, or that in Montreal, shown in another. 
The Detroit plant belongs to the city and is used mainly in 
repairs and resurfacing of old asphalt pavements. It has de- 
veloped from a single unit of the Hetherington & Berner con- 
struction as the work assigned to the plant has increased, 
and is now comparable in capacity with a regular construc- 
tion plant for a large city. The Montreal plant is one erected 
for that city by Warren Brothers Company, and is one of four 
plants distributed about the city in positions to serve the va- 
rious sections of the city. The chemist-inspector’s report to 
the city on asphalt paving shows the 
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distribute the weight for transportation, and can be set for 
work on a side track with a small amount of additional struc- 
ture alongside it. Another photograph shows a plant con- 
structed by the East Iron and Machine Works on a single car. 
One and two-car plants are built by all the prominent manu- 
facturers of asphalt machinery and of rated capacities up to 
about 2,000 sq.yds. of standard asphalt top per day. 

The railroad plants have one disadvantage in that they 
must be on the railroad. To overcome this, semi-portable and 
portable plants have been designed which can be moved read- 
ily from place to place and set up with a minimum of expend- 
iture of time, material and labor. These plants can be taken 
down in sections and loaded on trucks for transportation or 
hauled off on their own wheels. 

One of the accompanying photographs shows a semi-port- 
able plant built by the Iroquois works of the Barber Asphalt 
Paving Company, in three sections, set up ready for operation, 
with the bucket conveyors for material to dryer in the fore 
ground and the portable engine for operating the machinery 
on the left. The bins for aggregate are seen on the tower in 
the rear and are over the asphalt mixer. The tanks for heat- 
ing asphalt are in beyond the engine on the left. 

Another semi-portable plant, made in capacities of 500 to 
2,000 sq. yds. a day, is shown as built by Hetherington & 
Berner. 

The modern development of the asphalt macadam road has 
made necessary a strictly portable plant which can even be op- 
erated adjacent to the street or road under construction. This 
plant has proved so successful, and by dividing it into about 
three units it is so easily transported, that it is used very 
generally for asphalt paving construction. 

One of the photographs shows a Hetherington & Berner 
plant of some 1,300 sq. yds. capacity for bituminous macadam 
and fully 1,000 sq. yds. capacity for standard asphalt top. 

The pair of small photographs shows two views from op- 
posite sides of a three-unit portable plant built by F. D. Cum- 
mer & Sons and used by R. F. Conway Company, contractors, 
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ONE OF THE FOUR MUNICIPAL ASPLANT PLANTS 
OF MONTREAL, QUEBEC. BUILT BY WARREN BROTH- 
ERS COMPANY. 





defects in location which are often 
found and the reasons therefor. Three 
plants properly located are considered 
sufficient for the city. One plant is 
well located, two plants are not on 
railroad sidings, which is a serious de- 
fect as to time and expense of handling 
materials, too much hauling being re- 
quired. One plant is not located near 
enough the center of the work it is 
doing, and thus requires too long hauls 
from the plant to the street. In these 
cases the location of the sand deposits 
within hauling distance is also a factor 
in determining the most economical 
locations. 

For the benefit of contractors hav- 
ing comparatively small amounts of 
work in each of several cities or in 
widely separated districts in a large 
city, the railroad plant was devised, 
F. A. Hetherington being apparently 
the first designer of such a plant. One 
of the modern plants of this sort is 
shown in one photograph. This plant 
is constructed on two cars, so as to 
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TWO-CAR ASPHALT HEATING AND MIXING PLANT. 
BUILT BY HETHERINGTON AND BERNER. 
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at Joliet, Ill. It differs from the regular Cummer plant only 
because the Conway Company used a boiler and engine they 
had on hand instead of the standard portable engine they 
usually provide for such plants. 

These portable plants have been so successful that they 
seem to be displacing to a considerable extent the large plants, 
the semi-portable plants and the railroad plants. They have 
the advantage of flexibility, and capacity can be secured by 
increasing the number of units in an installation. 


Transportation of Materials. 

One of the most modern developments is the application 
of the motor truck to the transportation of materials to and 
from the plant. This is an economy if the truck is kept mov- 
ing, but the contractor who does not adapt his loading and 
unloading devices to the requirements of the motor truck will 
find himself disappointed in the results. 

Loading of the truck must be as nearly instantaneous as 
possible. This is secured at the railroad car by the use of 
such a device as the Heltzel loader skip, described and illus- 
trated on page 204 of our November number, which can be 
filled by shovelers working continuously in the car, and when 
a motor truck comes into position can be discharged into it, 
filling it in a few seconds. The auto-crane, with clam-shell or 
grab-buckets, described on page 241 of the December number, 
or the more elaborate apparatus shown on page 137 of the 
March number, are recent additions to this class of apparatus. 
The steam shovel can be used in loading trucks from storage 
piles, gravel or sand pits, as shown on page 246 of the Decem- 
ber number. Most of these de- 
vices have been tried out and 
found effective, and the contrac- 
tor must choose which he will 
use according to the amount of 
work he has to do and the local 
conditions of spur tracks, supply 
of labor, etc. 

In hauling paving mixtures 
to the streets the same necessity 
for prompt loading exists. A 
small mixer which requires 
many dumps to fill a truck may 
consume so much time that the 
motor truck loses its economy, 
while two large-capacity mixers 
dumping into the same truck 
may make the truck a great fac- 
tor in reducing the cost of haul- 
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ing. The less time required to 
reach the street delivers the 
loads of asphalt at more nearly 
uniform temperatures and at 
higher temperatures, with mate- 
rial aid to the street gang. 

Dumping bodies are essen- 
tials both to prompt unloading 
and proper spreading. 

The size of the truck used 
is of material interest. Too 
large a truck may cause delay 
in filling, give rise to difficulties 
in getting into position for fill- 
ing or dumping, cause stalling 
in mud or rough places in the 
yards or on the approaches to 
the street under construction, 
damage to machinery or parts 
of truck by shocks in running 
_ at speed over rough streets, 
etc., all of which difficulties would be lessened or eliminated 
entirely by choosing the size and power of the truck to suit 
the conditions of yard, street pavements and approaches to 
street under construction. Too small a truck may also prove 
disappointing because it will not displace teams enough or be 
strong enough to be durable under such heavy work. 

Data concerning the use of trucks and of loading and un- 
loading devices may be obtained in large amounts from the 
articles on Motor Truck Operation and Accounting which have 
appeared each month in the Motor Trucks insert to be found 
in each number of this magazine for nearly two years past. 

Two photographs show a motor truck receiving its load 
from a two-car railroad plant and delivering it to the street, 
and, with a little knowledge of the ease of handling a truck 
to reach the desired point of loading or unloading promptly, 
will indicate its great adaptability, convenience and economy 
under proper loading conditions. 
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ONE-CAR ASPHALT HEATING AND MIXING PLANT. 
MERRIMAN PLANT, BUILT BY EAST IRON AND MA- 
CHINE WORKS. 
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ASPHALT PAVING CO. 
WAMILTOM, OMfO. 








SEMI-PORTABLE ASPHALT HEATING AND MIXING 
PLANT, BUILT BY THE IROQUOIS WORKS OF THE 
BARBER ASPHALT PAVING COMPANY. 
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Manipulation of Materials. 


The general method of mixing and laying binder and sur- 
face has not been radically changed for many years, altho it 
has been much improved. The ordinary mixing plant con- 
sists of a unit for drying and heating the mineral aggregate, 
a second unit for melting and fluxing the asphalt, and a third 
unit for mixing them together. Refinements in plant con- 
struction have been brought about within recent years, mainly 
in the direction of electric motive 
power, which enables the different 
parts of the plant to be operated in- 
dependently, fuel oil heating of the 
drying units and steam heating of 
the melting units. Fuel oil heat 
permits the shutting down of the 
drying portion of the plant when its 
work is finished or in the event of 
a breakdown in some other unit of 
the plant, without having to rotate 
the dryers for hours, and without 
overheating the aggregate, as was 
necessary under old practice. The 
steam heating of the melting units 
acts similarly, and, in addition, pre- 
vents damage to the materials and 
avoids the possibility of fires re- 
sulting from foaming of the melting 
tanks. 

In the mixing unit great im- 
provement has been accomplished 
in the adoption of pneumatic and 
other types of lifts for conveying 
the asphalt cement to the mixers 
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and keeping it hot; elevators or screw conveyors for convey- 
ing the 200-mesh material which is introduced cold in the mix- 
ture, as well as weighing and handling devices for accurately 
determining the relative quantities of mineral aggregate and 
asphalt cement placed in the mixers. Recording thermometers 
act as a check on careless heating. Hoods and other dust-col- 
lecting devices have rendered the up-to-date asphalt plant 
quite as unobjectionable as any other manufacturing plant, 
and the old “dust nuisances” need no longer exist. 

Since the modern “close” or void-filled binder has prac- 
tically displaced the old-fashioned open binder course in 
sheet-asphalt pavement construction, the preparation of that 
course is given the same close attention as the preparation 
and mixing of the surface course, and it is the constant effort 
of every one concerned in a well-managed plant not only to 
turn out mixture, but to turn it out at suitable temperatures, 
scientifically graded, with its components thoroly incorpo- 
rated. 

Manipulation on the street is now given more intelligent 
attention than in the past. Where the mixing plant contains 
two mixing units, so that binder mixture and surface mixture 
can be turned out simultaneously, the binder and the surface 
are laid on the street under the supervision of the same fore- 
man, the surface being laid immediately after the rolling of 
the binder, with the result that sections cut from a finished 
pavement show such intimate bonding as to make it impossi- 
ble to find the joint between them; this modern practice ab- 
solutely prevents the laying of surface on binder that is cold, 
dirty or wet. And because this method permits the laying of 
binder and surface by one organization, there is a resulting 
saving in cost. The intelligent contractor no longer addresses 
his mind solely to cost savings. His first consideration is 
quality, and he achieves his economies rather by intelligent 
supervision and management than by mere cost-cutting and 
“skinning” devices. 

It is becoming a well-recognized fact that intelligent and 
sufficient compression of mixture on the street is a larger fac- 
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SEMI-PORTABLE HETHERINGTON AND BERNER 
ASPHALT PAVING PLANT, SAME DESIGN AS THAT 
FURNISHED FOR THE MUNICIPAL PLANT AT FLINT, 
MICHIGAN. 
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PORTABLE ROAD ASPHALT PLANT CONSTRUCTED 
BY HETHERINGTON AND BERNER, WHICH CAN 
READILY BE ADAPTED FOR BITUMINOUS MACADAM, 
ASPHALTIC CONCRETE, ASPHALT BINDER OR TOP, 
FIBERED ASPHALT OR ANY OTHER DESIRED 
MIXTURE. 


tor in the achievement of durability and quality in sheet-as- 
phalt paving than any other single process involved. Fre- 
quent density tests are made by the laboratory, and intelli- 
gent foremen, with competent roller engineers, are absolute 
necessities in present-day practice, since thoro and careful 
raking and as complete compression to the finished pavement 
as can be given by rolling are now accepted as prime requi- 
sites. Not only must the surface be thoroly rolled back and 
forth in lines parallel with the curb, but if its width permits 
it should be cross-rolled at a right angle with the curb; like- 
wise diagonally either at an angle of 45 degrees, or, if the 
street is too narrow to permit such diagonal rolling, then a 
similar effect can be obtained by rolling in ares or semi- 
circles. 

A report on the municipal asphalt plants of a large city, 
made by the chemist-inspectors, shows many of the defects ex- 
isting in asphalt plants generally, as mentioned in the follow- 
ing brief abstract: 

Mixers capable of handling a 1,000-lb. batch can turn out 
2,000 sq. yd. of pavement 2 inches thick per day, and should 
average well over 1,500 sq. yd. every day of operation. They 
cannot because drum capacity for heating sand and stone and 
melting and heating capacity for asphalt are insufficient. 
These are very common complaints in asphalt plants and very 
seriously cut down their economy and capacity, especially 
with motor truck transportation. 

Melting tank capacity can be somewhat less if asphalt ce- 
ment is brought in tank cars and is steam-melted to unload it 
directly into the heater tanks. 








Melting kettles, according to this report, should be located 
at a higher elevation than the mixers, tho excellent modern 
practice transmits the asphalt from tank to delivery into the 
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TWO VIEWS OF CUMMER THREE-UNIT PORTABLE 
ROAD ASPHALT PLANT AS USED IN ASPHALT 
STREET WORK AT JOLIET, ILLINOIS, THE R. F. CON- 
WAY COMPANY SUBSTITUTING THEIR OWN ENGINE 
AND BOILER FOR THAT BELONGING TO THE PLANT. 
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measuring bucket over the mixer by compressed air, in a 
large number of plants. Melting should be done by steam un- 
der pressure in electrically-welded steam coils inside the ket- 
tles. Steam-jacketed rotary pumps for moving asphalt are 
used in recent Hetherington & Berner plants. 

Tank capacity for storage of proper reserve of asphalt ce- 
ment should be provided in stationary plants. It can be se- 
cured by the use of tank cars for semi-portable and railroad 
plants. 

Storage in properly separated bins should be provided for 
all the various sizes and kinds of material required, so that 
mixtures can be made with accuracy and proportions can be 
correctly adjusted. Binder and top materials of the different 
kinds and sizes prescribed sometimes require a number of 
bins, which should be large enough in any plant to prevent 
delay on account of failures of transportation or supply. 

Dust collectors are essentials when plants are near habita- 
tions, business or manufacturing buildings. 

Multiple beam scales, which may be automatic, are great 
aids in making mixtures uniform, save time and defects in 
pavements due to carelessness or forgetfulness of attendants. 

Hoppers of automobile truck capacity should be located un- 
der the mixers so as to load the trucks instantly. A truck 
scale with tare and net beams should weigh each truck and 
the load put on it, and print the net weight on a card automat- 
ically. 


j 


MOTOR TRUCK LOADING WITH ASPHALT 
AT A TWO-CAR RAILROAD ASPHALT PLANT. 


ABOVE: 


BELOW: MOTOR TRUCK DUMPING ASPHALT BIND- 
ER ON COMPLETED CONCRETE FOUNDATION. 


Lincoln Highway Marker for New York City 


This design for a lamp-post and: Lincoln 
Highway marker down 42nd street in New 
York from Times Square to the ferry is 
intended to mark the first section of the 
Lincoln Highway, which is separated from 
the main highway by the width of the 
Hudson River. The design is by Ingalls 
Kimball, architect, and must be placed be- 
fore the. Municipal Art Commission for ap- 
proval before the posts can be erected. 


The persistent work on this highway is 
beginning to show results and, tho many 
sections are yet in poor condition and some 
may be for a number of years, it. is almost 
the only well established thru route in 
many miles of its course and serves, with 
its uniform design of markers, to lead the 
motorist unfamiliar with his way from 
wanderings over worse and longer roads. 
The amount of pavement on the highway 
is increasing each year, and most of the 
prominent road surfaces are now represented somewhere 
along its course, tho brick and concrete are perhaps the 
most popular. 





English Utilisation of House Refuse 


At the National Economy Exhibition, recently held at the 
People’s Palace, Mile End-road, E., Mr. Reginald Brown, 
M.INST.C.E., M.I.M.E., ETC., the engineer to the Southall-Norwood 
Urban District Council, had an educational exhibit in which 
he showed the various steps in the manufacture of fuel from 
house refuse by a process of which he is the inventor. His 
process is briefly described in The Surveyor. 

Mr. Brown, by a simple process of crushing, pressing and 
impregnating, is able to produce an excellent fuel from what 
has hitherto been waste material, which in many districts dis- 
figures the landscape and causes a considerable nuisance. Mr. 
Brown’s process is “utilisation,” not “destruction,” and is 
extremely simple, carried on without any possibility of a 
nuisance arising, and economical. 

The cost of the necessary plant, and also the production 
of finished fuel per ton, will, of course, depend upon the out- 
put desired. Speaking generally, the cost per ton would not, 
we understand, exceed 7s. 6d. (including all charges) and, 
from the heating value of the fuel alone could be sold at a 
cost which would not only cover cost of production, but also 
a considerable profit, while, in addition, the cost of present 
methods would be saved. 


Mr. Brown claims that local authorities, by the adoption 
of the process, will secure, among other things, the following 
advantages: 


(1) Disposal works can be central, and so save cartage. 


(2) Refuse converted as received, and can be stored with- 
out any nuisance arising, for any length of time, and used as 
and when required. 


(3) The receipts from sale of the fuel will more than 
cover the costs of conversion. 


(4) Costs of present methods entirely obviated. 


(5) The request “Burn your refuse and so save your 
rates” is brought home more forcibly than ever. 


(6) Local authorities may by this means set a real ex- 
ample of “National economy.” 
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The Treatment of Wood Paving Blocks 








By C. H. Teesdale, in Charge, Section of Wood Preservation, Forest Products Laboratory, 
Madison, Wisconsin. 





The author is fitted by hs laboratory 
studies of wood preservation to report ac- 
curately and without reserve the results of 
experiments in his department so far as they 
have been carried. While laboratory experi- 
ments must always be checked by actual work 
upon a commercial scale, the author speaks 
with most of his laboratory work so checked 
and therefore as near to practical authority 
as possible in the present state of the art of 
wood preservation. 


The primary object of treating wood paving blocks is to 
prevent their destruction by decay. Experience has shown 
that this can be done with a great variety of coal tar creosote 
products, provided that the preservative is thoroly distributed 
thru the wood. There are numerous pavements which have 
been down from 10 to 15 years which are still in excellent 
condition. Wherever decayed blocks are found in such pave- 
ments the trouble can usually be traced either to lack of 
penetration or the use of defective wood. There is ample 
evidence to show that a shallow heartwood penetration may 
ultimately result in decay, and that an incomplete sapwood 
penetration is even more serious. The remedy is obviously 
to thoroly distribute the oil thru each block. This can not 
always be done in practice, as some timber offers so much 
resistance that it cannot be completely impregnated. By 
adopting suitable methods, however, the ideal treatment can 
be closely approached, 

It is almost axiomatic in timber preservation that thoroly 
air-seasoned wood takes the best treatment. Railroads spend 
millions of dollars in holding ties in large seasoning yards 
to get them in the best condition for treatment. Wood blocks 
are no exception to this rule, as they may be more easily 
treated in the air-dry condition. However, the sapwood of 
the blocks is liable to be more thoroly seasoned than the 
heartwood, and often is very heavily treated, while the heart- 
wood receives a shallow penetration. This is liable to result 
ultimately in decay of the heartwood. In some cases thoroly 
seasoned wood accepts the preservative so rapidly that almost 
no pressure is needed to obtain an absorption of 16 pounds. 
If the absorption of oil takes place too rapidly the portions of 
the wood that treat with difficulty receive too little oil, while 
easily treated portions receive too much. The remedy for such 
conditions is to always use green timber if possible. In 
green timber, however, the sapwod contains much more water 
than the heartwood, and unless this is removed the blocks 
will contain untreated sapwood, which is almost certain to 
result in decay. A thoro steaming and vacuum treatment 
removes the excess of water and leaves the blocks in proper 
condition to receive the preservative. If air-dry timber must 
be used it should receive a thoro steaming and vacuum treat- 
ment before the oil is injected. While this may add very 
little moisture to the charge as a whole, the tendency is to 
add moisture to the sapwood and render it more resistant to 
treatment, while some drying takes place in the heartwood 
and it takes a better penetration of oil. The increase in 
resistance to treatment enables a much longer pressure period 
to be used, which aids in penetrating those portions treating 
with difficulty. 
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The use of wood block paving has been retarded by the 
so-called “bleeding” and “swelling” troubles. By “bleeding” 
is meant the condition caused by oil exuding from the wood 
onto the surface of the pavement, or the forcing of the 
bituminous filler from between the blocks onto the surface. 
Usually both of these conditions are present in very severe 
cases of bleeding. Bleeding of oil from the blocks appears 
to be caused by expansion of air imprisoned in the wood 
cells by the preservative. On hot days this air expands and 
forces the~excess oil out of the wood. Expansion of the 
blocks after they are laid has a tendency to force the filler 
from the spaces between them onto the surface. While this 
filler is usually hard when it is first applied, it readily absorbs 
sufficient oil from the blocks to make it soft, and it may 
become a nuisance if forced onto the surface of the pave- 
ment. Figures 1 and 2 show the condition of two sireets 
where excessive bleeding has occurred. In the first case 
the traffic was light and the bleeding has resulted in forming 
a thick mass of bituminous material on portions of the surface. 
In the second case the traffic was heavy and the tarry ma- 
terial was of such a consistency that it was picked up by the 
wheels of vehicles and created a very objectionable condition. 

Swelling is caused by expansion of the wood due to absorp- 
tion of moisture. Expansion may cause buckling of the pave- 
ment as shown in figures 3 and 4 (left), or it may cause dis- 
placement or shearing of the curb, as in figure 4 (right). 

Since swelling of the wood and consequent buckling are 
caused by absorption of water, it is obvious that no swelling 
can occur if the blocks can be laid and maintained at their 
maximum size. Green timber can not expand because it is 
already above what is known as the fiber saturation point, 
beyond which expansion does not take place. Hence, it is 
desirable to use green stock for treatment. | 

Steaming and vacuum treatments, by removing air from 

















FIG. 1. BLEEDING ON A HEAVY TRAFFIC STREET. 
THE OIL AND FILLER COLLECTED IN LARGE MASSES 
WHICH ARE PICKED UP BY THE TRAFFIC. 
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FIG. 2. BLEEDING ON A LIGHT TRAFFIC STREET. 
THE OIL FILLER, AND SURFACE COVER OF SAND 
HAVE FORMED A COMPARATIVELY NON-ADHESIVE 
MASS ON THE PAVEMENT THAT IS OVER 2% INCHES 
THICK AT THE POINT PHOTOGRAPHED. 
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the wood cells, and by reducing the absorption of oil in the 
sapwood, tend greatly to prevent the bleeding trouble. The 
remedy, therefore, both for the bleeding and swelling troubles, 
is to use green timber and steam thoroly, following with a 
strong vacuum. If for any reason air-dried stock is used, 
it also should be steamed. As previously stated, these opera- 
tions also give better distribution of oil thru the blocks, re- 
sulting in greater durability. 

Control of the rate of absorption of preservative has been 
found to be highly desirable, and by giving a better distribu- 
tion of oil, should tend to retard bleeding and swelling and 
should increase the durability. If the pressure of the oil is 
rapidly increased the effect is to obtain too much oil in 
the sapwood and too little in the heartwood. By gradually in- 
creasing this pressure the maximum penetrations are ob- 
tained with a given quantity of oil. 

The temperature of the oil should also be within well 
defined limits. If too hot the timber may be damaged, and if 
too cool it does not penetrate as well. 

Rapid growth in the timber is undesirable. Very rapidly 
grown wood often contains rings which are from % to %-inch 
The summerwood of such rings takes treatment readily, 
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but the open and porous springwood is very difficult to pene- 
trate, and in the average treatment of paving blocks would 
not be liable to receive more than 4% inch of end penetration. 
Such blocks are liable to decay and may give trouble from 
both expansion and bleeding in the sapwood. 

It has been found by experimenting with various types of 
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oil that bleeding may occur with many kinds of preservatives. 
For example, in experiments made at the Forest Products 
Laboratory bleeding was obtained with light distillate coal- 
tar creosotes, very heavy distillate creosotes, coal tar and 
creosote paving oils, water-gas tars, and even with crude pe- 
troleum oils. Hence, the selection of oil would not appear to 
have a very important bearing on bleeding, except that if 
bleeding does occur a product containing coal tar is liable 
to be more objectionable on the pavement because of its 
sticky and adhesive character. It has been found that dis- 
tillate creosote oils penetrate the wood more easily than the 
preservatives containing considerable amounts of coal tars. 
Of the paving oil mixtures, those containing tars produced 
at low temperatures and with small amounts of carbon have 
given the best penetrations. It is preferable to remove the 
free carbon, as this retards penetration and results in dirty 
blocks. The best results in treatment, so far as the distribu- 
tion of oil is concerned, cannot be expected if there is too 
much tar in the mixture. It has been found, however, that 
the reduction in penetrating properties of tar and creosote 
mixtures is not a vital factor where the tars have been prop- 
erly selected and where the proportion of tar is not too great, 
35 per cent. being considered about the maximum permissible. 

The selection of timber and treatment with the preservative 
have an important bearing upon the subsequent laying of the 
pavement. If expansion troubles are to be avoided it is of 
first importance to be certain that the wood is expanded 
practically to its maximum size at the time it is laid. This 
can only be accomplished by the use of green timber or by 
thoroly steaming dry timber and by taking suitable precau- 
tions to prevent drying out of the material after it is treated 
and before being installed in the street. Any further tend- 
ency for expansion of the wood when these precautions are 
taken may be provided for by properly spacing the blocks 
when they are laid, and by using the usual type of expansion 
joints at the curb. The blocks should not be driven too 
tightly together, nor should the spaces between them be too 
great. A space of about 4% inch between the blocks is con- 
sidered good practice, with 3/16 inch as a maximum. After 
the blocks are laid they should be filled with a suitable 
bituminous filler, which may be either of asphaltic or coal- 
tar origin. Unless a good job of fiilling is done water is 
liable to penetrate to the base of the blocks and cause trouble 
from expansion. It is the combination of a thoro treatment 
with oil and the proper filling with a bituminous filler that 
is depended upon to prevent the trouble of expansion. Sand 
fillers cannot be depended upon to prevent expansion troubles 
and should not be used. All of these precautions will be 
wasted, however, if the wood is allowed to remain piled along 
the street before laying until it dries out, as crecsoted wood 





A WOOD BLOCK PAVEMENT THAT 
TROUBLE CAUSED BY EXPANSION OF 
THE WOOD DUE TO ABSORPTION OF WATER. 


FIG. 3. 
BUCKLED. 
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FIG. 4. RIGHT: CURB PUSHED OUT OF ALINE- 
MENT BY EXPANSION OF A WOOD BLOCK PAVE- 
MENT. LEFT: BITUMINOUS MATERIAL SQUEEZED 
OUT OF EXPANSION JOINT. 
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will readily lose moisture if exposed under the right condi- 
tions. The blocks should be laid just as soon after treatment 
as possible, and if they do dry out they should be thoroly 
wet down before laying. 

A vital factor in securing a satisfactory pavement is 
adequate inspection during treatment. A good specification 
means little if the purchaser has no assurance that it is be- 
ing carried out. The inspector should be a competent man 
who knows the reason why the various operations are de- 
sirable, and who will see that they are properly completed. 


THE TREATMENT OF WOOD PAVING BLOCKS 






Cases where the methods recommended herein have been 
specified and where bleeding and swelling occurred are 
known, but the trouble was due in most cases to a failure 
to follow them. 


It will seen that the various phases of selecting ma- 
terial and handling blocks for street paving are intimately 
related, and most of them have a bearing on durability and 
the troubles of bleeding and swelling. These factors have 
been carefully considered in the new paving block specifica- 
tions submitted by committees in several associations this 
year, among which is the American Wood Preservers’ Asso- 
ciation. In these specifications it is provided that preferably 
material less than three months from the saw shall be used. 
All wood, green or air-dry, must be steamed at temperatures 
between 220 and 240 deg. F., and at not to exceed 20 pounds 
pressure per square inch, for not less than two nor more 
than four hours. A vacuum of not less than 22 inches must 
then be maintained for at least one hour. The oil is admitted 
without first breaking this vacuum and the pressure gradually 
increased. Fifty pounds per square inch must not be ex- 
ceeded during the first hour, 100 during the second, and then 
the pressure is to be maintained at not less than 100 nor 
more than 150 pounds until the absorption is completed. A 
vacuum of at least 20 inches maintained at least 30 minutes 
is then applied. This may be either preceded or followed 
by a short steaming period to clean tar or dirt from the 
blocks. An average absorption of 16 pounds of preservative 
per cubic foot of wood is specified. The preservative in the 
cylinder must be maintained at a temperature of 180 to 220 
deg. F. during the oil pressure period. Specifications are 
given for either distillate creosote oil or tar and creosote 
paving oil. In the latter case the tar is limited to 35 per 
cent. and is so specified that an oil of good penetrating prop- 
erties is obtained. 

It has been found from experience and by laboratory. tests 
that blocks treated in accordance with these specifications, 
and then given proper care before laying in the street, will 
not give serious trouble from bleeding and swelling. 








MAKING SEWAGE DISPOSAL PLANT ATTRACTIVE 





The possibility of beautifying 
the location of sewage sprinkling 
filters is shown in the accompany- 
ing photograph. It shows the plant 
at Harrison, N. Y., designed by 
Alexander Potter, of New York. 
Much of the prejudice against sew- 
age disposal plants is sentimental 
and may be emphasized by neglect 
of the surroundings, but some at- 
tention to beauty as well as cleanli- 
ness will largely overcome this. A 
handsome building costs but little 
more than a plain one of like sub- 
Stantiality. Flowers between the 
sprinklers look better than weeds 
or black coated stone and the 
sprinklers themselves add to the 
effect. 
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This article is an abstract of a paper by 
Professor Ganz before the New England 
Water Works Association in which the prim- 
cipal points of his address are given as fully 
as our space will permit. The paper will be 
printed in full in an early number of the 
journal of the association. 

The reasons for electrolysis of under- 
ground pipes and conduits, the results of 
such action and the most feasible methods of 
eliminating or reducing the damage are 
clearly and concisely stated. 








ical compound by means of an electric current, in this 

paper being restricted to the corrosion of underground 
metallic structures, such as iron and lead pipes, by stray elec- 
tric currents which reach these structures and flow to sur- 
rounding soil. Dry soil and pure water may be considered 
non-conductors. Water, however, containing very small 
amounts of salts, and soil in its natural state being always 
moist and containing dissolved salts, are practically always 
electrolytic conductors. 


FF, test compouna is the process of decomposing a chem- 


Causes of Electrolysis. 


When an electric current flows from a pipe to surrounding 
soil, chemical decomposition of the metal will take place, re- 
sulting in corrosion of the pipe. Concrete, when buried in 
earth, is moist, and it then becomes an electrolytic conductor, 
so that an electric current flowing from iron to surrounding 
concrete will corrode the iron by electrolysis. 

Iron is oxidized by electrolysis at the rate of approxi- 
mately 20 pounds per year for every ampere of current flow- 
ing from the iron to surrounding soil. The actual rate may 
vary in practice from one-half to one and one-half times the 
theoretical rate. Lead is oxidized by electrolysis under or- 
dinary conditions in soil at a rate equal to approximately 74 
pounds for every ampere of current leaving the lead in one 
year, and this theoretical rate may also vary somewhat in 
practice. The amount of corrosion produced by electrolysis 
is independent of the voltage, except in so far as this deter- 
mines the amount of current flowing, and the smallest frac- 
tion of a volt can produce corrosion from electrolysis under 
suitable conditions. 

The rapid corrosion by electrolysis from external currents 
is usually localized and results in pitting of the metal. Such 
pitting may, however, in some cases also result from ordinary 
soil corrosion. 

Where the direction of current flow between an under- 
ground pipe and surrounding soil reverses more or less con- 
tinually, it has been found that the corrosion while current 
flows from the pipe is largely offset by a reversed action while 
current flows to the pipe. This decreased corrosion decreases 
with increasing frequency of reversal. In such reversals only 
once in twenty-four hours corrosion for iron is only about 
one-fourth of that for constant flow from pipe to soil. Ordi- 


nary commercially used alternating currents produce corro- 
sion of the order of 1 per cent. or less that of equal continu- 
ous direct current. 





ELECTROLYSIS 


TROUBLES AND THEIR REMEDIES 


By Albert F. Ganz, Professor of Electrical Engineering, Stevens Institute of Technology, 
Castle Point, Hoboken, N. J. 





Sources of Stray Currents Which May Produce Electrolysis. 

Electrical distribution systems which are grounded at two 
or more points will, by the law of divided circuits, cause cur- 
rents, called “stray currents,” to shunt thru the earth be- 
tween the grounded points, and these stray currents fre- 
quently reach underground metallic structures and corrode 
them by electrolysis. The most important sources of such 
stray currents are direct-current electric railways which use 
the running tracks in contact with ground for part of the 
electric current. 


In such a trolley system as that shown in Fig. 1 the run- 
ning tracks consist of rail lengths mechanically fastened to- 
gether by fishplates of steel bridging across the rail ends and 
bolted to both rails, generally bonded with copper wires or 
straps across the abutting ends of the rail lengths to afford 
a good electrically cond-icting path. The two or four rails 
are also generally connected together at frequent intervals by 
cross-bonds. The rail ends are sometimes welded together, or 
soft steel plates are welded across each side of the abutting 
rail ends, forming both strong mechanical and good electric- 
ally conducting connections. A single rail weighing 90 
pounds per yard has about the same conductivity as a copper 
wire 1 inch in diameter. 


If the running tracks are laid upon wooden ties above 
ground with broken stone for road ballast, the return current 
will be practically confined to the running tracks. If, how- 
ever, the running tracks are laid below ground so that the 
top of the rails is level with the surface of the street, and 
also if the tracks are laid on a concrete base, part of the re- 
turning current will shunt from the rails thru the neighbor- 
ing earth, as is illustrated diagrammatically in Fig. 2. 

Where underground metallic structures, such as gas or 
water pipes, lie in earth in the path of these stray currents, 
and where these pipes have electrically conducting joints, 
such as lead-calked joints or screw-coupling joints, current 
will flow from earth to such pipes and flow on such pipes 
towards the power station. In the neighborhood of the power 
station this current will leave the pipes to return thru earth 
and the tracks to the negative terminal of the generator, as 
shown in Fig. 2. Stray railway currents on pipes will tend to 
leave these pipes to return to the rails in all regions where 
these rails are connected to insulated negative return feeders, 
if they are used. 

It has been suggested to reverse the usual arrangement of 
trolley system and make the rails the positive conductor in- 
stead of the negative conductor, in which case stray current 
flows to underground pipes in the vicinity of the power sta- 
tion, and leaves these pipes over widely scattered areas, so 
that the density of the current leaving will be relatively 
small. The acute danger usual in the neighborhood of each 
station is removed, but electrolysis troubles are spread over a 
greatly distributed area. The total amount of electrolysis 
must be the same, since the stray currents thru earth are 
simply reversed in direction, but not changed in total magni- 
tude. This arrangement has been tried in several places and 
has been used in one large city for about three years. I have 
had occasion to make tests in this city, and have found that 
trouble from electrolysis is developing in outlying sections, 
and some trouble from corrosion of service pipes in such out- 
lying sections has already been found. 

The leakage of current from the rails of electric railways 
increases the total conductivity of the return circuit and de- 
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creases the voltage loss in the return, so that there is an 
actual saving of power for the railway company. 

Alternating currents used for electric railways under the 
usual street conditions cause electrolysis at a relatively very 
slow rate, produced at the two electrodes, instead of at one 
electrode only, as with direct current. So far as the writer 
is aware, no damage from electrolysis due to such stray alter- 
nating railway currents has been reported. ‘ 


General Effects of Stray Electric Currents on Underground 
Piping. 

The distribution of potentials in the rails of a simple elec- 
tric railway system and in the underground piping is illus- 
trated in Fig. 2, in which convenient values have been as- 
sumed. The underground pipes are negative to the rails at 
points away from the power station, and positive to the rails 
near the power station. The negative potential of the pipe, 
plus the drop on the pipe, plus the positive potential of the 
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FIG. 1. DIAGRAM OF SINGLE-TROLLEY ELECTRIC 
RAILWAY SHOWING PATH OF CURRENT FROM GEN- 
ERATOR THRU POSITIVE FEEDERS, TROLLEY WIRE, 
CAR AND RAILS, IF THERE IS NO LEAKAGE OF CUR- 


RENT. 
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pipe, equals the drop in the rails. In the case assumed there 
is a potential difference of 550 volts maintained at the power 
station; of this, 10 volts is lost in the trolley wire, 520 volts 
is used by the motors of the car, and 20 volts is left to bring 
the current back to the power station. If the negative bus 
bar and the rails at the power station are considered as at 
zero potential, the rails at the car in the assumed case will 
have a potential of 20 volts. Thus, for practical purposes, the 
amount of stray current produced is that due to these 20 volts. 
If the rails are laid in the usual way the 20 volts in the rails 
will send some shunting current thru the earth and on the 
underground pipe, as shown in the diagram. Under the as- 
sumed conditions, there is a drop of 8 volts from the rails to 
the pipe near the car, a drop of 4 volts in the pipe itself and 
a drop of 8 volts from the pipe thru earth to the rails at the 
power station. 

Where stray currents leave the pipes to flow to the sur- 
rounding soil corrosion of the iron from electrolysis will take 
place. If the pipe line is a uniform electric conductor the 
pipes will be corroded only in the neighborhood of the power 
station. If, however, there are high resistance joints in this 
pipe line, then the current on the pipe will shunt around such 
high-resistance joints and produce oxidation or corrosion on 
the positive sides of the joints. Where there are two or more 
underground piping systems it also frequently happens that 
current shunts from one system to another thru the interven- 
ing soil, producing electrolytic corrosion where the current 
leaves the pipes. Such shunting currents are often caused by 
accidental high-resistance joints in one of the pipe lines, and 
such shunting may occur anywhere and without reference to 
the location of the railway power station. Where a direct- 
current trolley system passes thru a town which has an inde- 
pendent piping network, and where the power station supply- 
ing the trolley line is in some other locality, stray electric 
currents may flow on the piping system, and electrolysis of 
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the piping may be produced at the ends of the piping system 
nearest to the power station. 

Where current leaves a wrought-iron or steel pipe for 
earth, the oxide of iron resulting from electrolysis becomes 
diffused thru the earth and streaks of it can generally be 
found in the soil. Electrolysis of wrought-iron or steel pipes 
usually results in pits, which eventually go entirely thru the 
wall of the pipe. Where a gas service pipe lies in clay or 
other tightly packed soil, it may be pitted thru in many places 
without giving any external sign of leakage, because the soil 
surrounding the pipe maintains it gas-tight. When cast iron 
is corroded by electrolysis, the oxides of iron mixed with 
graphite usually remain in place, leaving the outside appear- 
ance of the pipe unchanged. This material resulting from the 
electrolysis of cast iron usually has the consistency of hard 
graphite and can be cut with a pocket knife. In many cases 
of a cast-iron main carrying gas or water without any appar- 
ent leak, a light blow with a hammer drove a hole right thru 
the pipe. The electrolytic action had corroded the iron en- 
tirely thru the pipe and the oxide of iron had remained in 
place, and, together with the surrounding soil, had prevented 
the pipe from leaking. Under such soil conditions an under- 
ground piping system may be suffering severely from electro- 
lysis without giving any outward sign of the damage, a test 
hammer being required to establish definitely the damage by 
electrolysis. 

There is practically no difference between cast iron, 
wrought iron and steel in the amount of iron destroyed. The 
electrical resistivity of cast iron is, however, about ten times 
as great as that of wrought iron or steel, and the usual lead 
joints in cast-iron pipes also have a resistance which is many 
times greater than the screw-coupling joints used with 
wrought-iron and steel pipes. A given voltage drop thru earth 
will therefore cause a much smaller current to flow on a cast- 
iron pipe than on a wrought-iron or steel pipe, thus making 
cast-iron pipes much less subject to electrolysis than wrought- 
iron or steel pipes. 


Electrolysis Surveys on Underground Piping Systems. 

In order to determine the electrolysis conditions of an un- 
derground water piping system a potential survey and a cur- 
rent survey are generally made. Where it is also desired to 
determine what remedial measures should be applied for pro- 
tection against electrolysis, tests of the current and voltage 
distribution in the grounded circuits of the electric railway 
system by which the stray currents are produced should also 
be made. The description of methods in the paper is omitted 
here. 

Remedial Measures Applied to Pipes. 


Attempts have been made to protect underground pipes 
from electrolysis by insulating them from earth by paints or 
dips. Practical experience and tests show lack of permanence 
in the protection in wet soil. The difficulties are to make 
absolutely perfect coating and to prevent mechanical damage 
to the coating during shipment and installation of the pipe. 
Brush coats afford a very thin coating, which, under the con- 
ditions of currents and moist soil, disintegrates rapidly, 
whether the current flow is from the metal to earth or the re- 
verse. Electrolytic action is not always prevented, and very 
serious electrolytic pittings have been found under appar- 
ently good coatings. In most cases the coatings have either 
been completely destroyed by the effects of the wet soil and 
the electric currents, or defects in the coating have developed, 
causing concentrated corrosion at such defective spots. Where 
it is attempted to apply heated pitch or asphaltum to a cold 
pipe, it is impossible to completely cover the pipe. A number 
of layers of pitch with wrappings of fiber can be applied to 
build up any desired thickness of insulating covering, which, 
if sufficiently thick and mechanically perfect, will afford pro- 
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DIAGRAM SHOWING STRAY RAILWAY CURRENTS WITH ASSUMED DISTRIBUTION OF POTENTIALS 


CAUSED BY THESE CURRENTS. 


tection against electrolysis. The great difficulty in practice 
is to apply such a covering without leaving defective spots 
thru which moisture will have access to the metal of the pipe. 


The writer has seen cases where a-pipe coated with an 
imperfect insulating covering was pitted nearly thru in one 
year because of concentration of corrosion on the unprotected 
spots, whereas a bare pipe in the same locality was very much 
less affected, because the corrosion was distributed over a 
larger surface. 


Complete protection seems to be afforded by a layer of 1 
to 2 inches of coal tar pitch, parolite or asphaltum, not brittle, 
but yet hard enough to remain in place. The pipe is sur- 
rounded with a wooden box and supported upon blocks of 
creosoted wood or of glass, and the space between box and 
pipe filled with the molten material, allowing no stones or 
dirt in the mixture and leaving no bare spots on the pipe. 
The cost is prohibitive, except in very special cases, such as 
service pipes in very bad localities or very important indi- 
vidual pipe lines of small or medium size. Embedding a pipe 
in cement or concrete, even if this is several inches in thick- 
ness, will not protect it from electrolysis, because damp ce- 
ment or concrete is an electrolytic conductor. 


Insulating covering, even if imperfect, is useful on pipes 
where current flows from earth to the pipes, because it will 
increase the resistance and reduce the amount of current 
reaching the pipes. 

A pipe line laid with every joint an insulating joint has a 
comparatively high resistance and no substantial current can 
flow on such a line. Sometimes comparatively few insulating 
joints break the electrical continuity of the line, but such 
joints must be installed only after adequate tests. Insulating 
joints should be installed wherever there is any considerable 
potential gradient in the earth parallel to the pipe. Their 
frequency depends upon the potential gradient thru earth and 
its electrical resistivity. A long insulating joint is to be pre- 
ferred where there is considerable potential difference across 
the joint, or where the resistance of the surrounding earth is 
low. Surrounding the joint and the pipe for from 5 to 25 feet 
on each side of the joint with a heavy layer of insulating ma- 
terial is equivalent to making a long joint. 


Where service pipes are endangered by current which flows 
to them either from the main or from house piping, such cur- 
rent flow can be prevented and the service pipes protected by 
placing insulating joints in them at the main or in the build- 
ing, or at both locations. 

Insulating covering and insulating joints can be applied 





in special cases to individual pipes, but cannot ordinarily be 
applied in an extensive manner to a piping network. 

A method of mitigating electrolysis frequently employed 
in this country is pipe drainage—that is, connecting the pipes 
to the railway return circuit at a sufficient number of points 
to render the pipes at all points negative to the electric rail- 


way tracks. Electrical drainage was first applied to lead ca- 
ble sheaths, but a piping system is much less suited to elec- 
trical drainage. Cable sheaths are continuous, while pipes 
may be more or less discontinuous electrical conductors. The 
lead cable sheaths are relatively small and are carried in 
ducts, mostly non-metallic, so that the cables are only par- 
tially grounded, whereas underground pipes generally present 
enormous contact areas to earth, so that when electrical drain- 
age is applied to pipes the currents on them are very greatly 
increased, increasing the danger of current shunting around 
high-resistance joints or flowing to other structures. 

When two piping systems, such as gas and water, are 
drained to the negative bus bar, large currents are caused to 
flow not only on the mains, but frequently to circulate be- 
tween the gas and water mains thru house service connec- 
tions, because of varying resistances in the pipe joints, caus- 
ing serious fire hazard to the buildings. Large currents on 
mains are also dangerous where repairs are being made, dis- 
connection causing an electric arc, which in numerous cases 
has set gas or oil on fire, causing damage to property and seri- 
ous injury to workmen. In many such cases, to be safe, a 
copper wire jumper must be used across the proposed break. 

Maps showing the differences in potential between rails 
and pipes before and after a drainage system is installed 
should not be assumed to show that all danger of electrolysis 
has disappeared. This would be true if the piping were a 
continuous and uniform electrical conductor, and if there 
were no other underground metallic structures in the earth in 
the same locality. But there are always joints of widely vary- 
ing resistances and other pipes or cables, and current may 
flow between these various structures. The maps fail to show 
these troubles, and are, to say the least, misleading. To judge 
the effectiveness of a drainage system involves many other 
tests, particularly of currents on pipes, of drop across joints 
in the pipes, and of potential differences between the drained 
pipes and all other neighboring underground structures made 
at a large number of well-distributed locations. It is gener- 


ally impossible to obtain complete data on all these points. 
That electrical drainage, left to take care of itself, is dan- 
gerous is shown by such instances as the following: 
It was reported that persons received electric shocks by 
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touching water and gas pipes. Investigation showed that in 
the neighborhood of the railway substation, where the worst 
trouble had been experienced, the gas pipes were from 50 to 
100 volts positive in potential to the water pipes. Tests made 
on the tracks in the neighborhood of this station showed 
practically no current flowing in the rails. Further investi- 
gation showed that the water pipes were connected to the 
negative bus bar in the station by a large copper cable, and 
that this cable was draining the entire station load from the 
water pipes to the negative bus bar. Still further investiga- 
tion showed that the connection from the negative return ca- 
bles to the tracks, directly in front of the substation, had been 
corroded off so that there was no metallic connection what- 
ever from the tracks to the negative bus bar, and all of the 
current was forced to return by way of the earth and under- 
ground structures, and finally by the water pipe drainage ca- 
ble to the negative bus bar. This condition of affairs had ex- 
isted for a number of weeks and had not been discovered by 
the railway company. 

Electrical drainage, applied to a single system of under- 
ground pipes, without considering high-resistance joints, etc., 
costs little and usually relieves the acute danger in the imme- 
diate neighborhood of the drainage connections, but becomes 
a source of serious danger to other pipe systems. If applied 
to all metallic systems, it will be very expensive to install 
and to maintain, because of necessary changes due to changes 
in railway and piping systems. The large increase in current 
on underground structures also brings about dangerous con- 
ditions at scattered and unknown places. Perhaps the most 
serious objection is the impossibility of complete tests to be 
sure the system is not still in danger from electrolysis. 

In future installations of underground piping systems in 
the neighborhood of electric railways, precautions should be 
taken to minimize the flow of stray current to the pipes, such 
as laying the pipes as far from the tracks as practicable; 
avoiding metallic contacts with the tracks at the iron gate 
boxes, etc.; insulating the pipes where they cross steel 
bridges; insulating joints at the entrance of pipes to car 
barns, etc. 


Remedial Measures Applied to Electric Railways. 


The only way to entirely prevent electrolysis from stray 
railway currents is to prevent leakage of currents to earth 
from electric railways systems by the use of a separate and 
completely insulated return conductor, instead of using the 
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running tracks as part of the return circuit. The double un- 
derground trolley system in Manhattan and Washington, D. 
C., and the double overhead trolley system in Cincinnati, O., 
Washington, D. C., and Seattle, Wash., while entirely effective 
in preventing electrolysis, have not been generally adopted, 
probably because of the added expense and complication in- 
volved. 

While leakage of current from single-trolley electric rail- 
ways cannot be entirely prevented by any methods that can 
be applied to these railways, the amount of stray current pro- 
duced by a single-trolley railway can by adequate measures be 
reduced to any desired minimum value. This reduction can 
best be accomplished by the following means, given in the or- 
der of their importance: 

(1) By increasing the number of direct-current supply 
stations in systems extending over large areas, so as to reduce 
the radius to which any one station supplies current, and also 
by supplying all of the railways in any locality from one sup- 
ply station in this locality, brought about in several American 
cities thru the unification of electric light and electric railway 
interests, whereby the joint utilization of electric light and 
railway substations for the supply of the railways has been 
made possible. 

(2) By increasing the electrical conductance of the 
tracks, thru the use of heavy rails, low-resistance rail-joint 
bonds and cross-bonds, and interconnection of the tracks of all 
systems. : 

(3) By removing current from the tracks by insulated re- 
turn feeders, and by maintaining the negative bus bar insu- 
lated from ground at the supply station in all cases where the 
voltage drop in the tracks would otherwise be excessive. This 
arrangement is known as the insulated track feeder system 
or the insulated -return feeder system. 

(4) By increasing the resistance between tracks and 
earth as much as practicable, thru draining the roadbed, and, 
on private right-of-way, placing the rails on wooden ties 
above ground and using broken stone for ballast. On ele- 
vated structures the rails can be fastened to wooden ties, and, 
supplemented where necessary with negative feeder cables 
also insulated from the structure, can then be used for the re- 
turn conductor. 

It has been proposed to employ a three-wire system for dis- 
tributing current to an electric railway. Pairs of generators 
in the power station are connected in series, and the junction 
point between the two generators is connected to a neutral 
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FIG. 3. DIAGRAM SHOWING TROLLEY LINES RADIATING OUT FROM POWER STATION WITH AND WITHOUT 
INSULATED RETURN FEEDERS AND SHOWING PATH OF RETURN CURRENTS. 
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RELATIVE LEAKAGE CURRENTS WITH VARI- 
OUS RETURN-CIRCUIT CONDITIONS. 


bus bar. The trolley line is divided into sections, and half of 
the sections are connected to the positive side of the gener- 
ators and the other half to the negative side. The tracks be- 
come the neutral conductor and are connected to the neutral 
bus bar at the power station. With this arrangement current 
flows in the tracks between the positive and negative line 
sections. The current flowing in the connection between 
tracks and the neutral bus bar at the station is the difference 
between the current used on the positive and negative lines, 
and is therefore a relatively small current. This current also 
reverses more or less continually in direction, owing to the 
continually shifting loads, so that the polarity of the tracks 
with reference to underground structures at the power sta- 
tion also reverses more or less continually. The concentrated 
positive zone in the neighborhood of the power station is thus 
removed, and a low reversing potential condition results. Cur- 
rents flowing in the tracks between the positive and negative 
sections are also relatively small, which very greatly reduces 
the track voltage drop and correspondingly reduces the total 
amount of corrosion from electrolysis. The remaining corro- 
sion from electrolysis is distributed over widely scattered 
areas. The three-wire system has been in use to some extent 
in Europe and experimental three-wire installations are now 
in operation in two American cities. 

The insulated track feeder system, in conjunction with 
proper track bonding, usually affords the most feasible means 
for reducing track voltage drop and thereby reducing stray 
currents thru earth in an existing electric railway. In this 
system feeders insulated from earth are connected from the 
negative bus bar to selected points on the track network. 

Diagrammatic sketches illustrating the negative connec- 
tions of an electric railway with and without the insulated 
return feeder system are shown in Fig. 3. The railway lines 
radiate out from the power station. In the left-hand diagram 
the rails are shown connected to the negative bus bar at the 
power station only, and all of the current on the eight lines 
flows towards the power station in the rails. The stray cur- 
rents also concentrate in earth and on the underground pip- 
ing in the neighborhood of the railway power station, where 
they must return to the rails to get back to the negative 
bus bar. 

If this connection between the negative bus bar and the 
rails at the power station is removed, and the currents are 
collected from the rails at points near the center of each rail- 
way line by means of insulated track feeders, as shown in the 
right-hand diagram of Fig. 4, the concentration of current in 
the neighborhood of the power station is entirely removed. 
The current on each line tends to flow away from the rails at 
both ends and toward the rails near the center of the line, so 
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that only one-eighth as much current is collected from the 
rails at any one point, as is shown in the left diagram. The 
total stray current thru earth in the right-hand diagram will 
be only one-fourth that of the left-hand diagram, so that at 
any one point the danger from electrolysis will be one-thirty- 
second that near the power station with the first arrangement. 
The actual reduction is very much greater, because the track- 
feeder connection points can be chosen so as to be located 
where the ground is dry and of high resistance. Instead of 
connecting one insulated track feeder to the middle point of 
every line, as indicated in the figure, a number of such feeders 
may be connected to a number of properly selected points in 
every line. In this way the drop in the rails, and conse- 
quently also the stray current produced, can be reduced te 
any desired low value. 


The diagrams of Fig. 4 illustrate the possibilities in this 
way. With the negative bus bar grounded thru a connection 
of negligible resistance and connected to the rails at the power 
station, the greatest amount of stray current is produced, 
which is assumed unity for the purpose of comparison, and 
shown by diagram A. Disconnecting the negative bus bar 
from earth at the station, but not from rails, reduces stray 
currents to one-fifth of their former value, as illustrated by 
diagram B. Disconnecting the negative bus bar from earth 
and from the rails at the station, and returning the current 
by means of one insulated track feeder from the center of the 
line, reduces stray currents to 5 per cent. of their former 
value, as illustrated by diagram C. By using two insulated 
track feeders, with the negative bus bar insulated, the stray 
currents are reduced to 1.2 per cent. of their former value, as 
illustrated by diagram D. “ 


The insulated track feeder system is frequently confused 
with the system of paralleling the tracks with return feeders, 
which has been most commonly used in American electric 
railways. From the standpoint of reducing track voltage 
drop the two systems are, however, totally different. With 
copper feeders paralleling the tracks, the voltage drop in the 
tracks is reduced only in the proportion that the conductance 
of the track circuit is increased. For example, an amount of 
paralleling copper equal in conductance to the tracks could 
at best only reduce the drop in these tracks to one-half. It is 
therefore evident that where the voltage drop in tracks is 
high, this system would require a prohibitive amount of cop- 
per to reduce the voltage drop to reasonably low values. With 
the insulated track feeder system, on the other hand, the volt- 
age drop in the insulated feeders does not occur in the tracks 
nor in the earth, and therefore may be made as high as econ- 
omy dictates. It should be emphasized that with insulated 
feeders the tracks in the immediate neighborhood of the 
power supply station should be connected to the negative bus 
bar only thru a suitable resistance, since a direct connection 
at this point would practically convert the insulated feeder 
system into a system of feeders paralleling the tracks, because 
both ends would then be in contact with earth. 


In a city of moderate size the direct-current railway sub- 
station is located on one side of a river. On the opposite side 
of this river is the city pumping station and a large number 
of well pipes. A great deal of trouble was experienced from 
electrolysis, particularly of the well pipes and suction mains, 
because the negative bus bar in the substation was connected 
to the tracks directly at the station, and there were no return 
feeders carried beyond the station, so that all of the current 
used by the railway system returned thru the tracks and 
earth. A large amount of stray current reached the water 
piping system thruout the city, flowed toward the railway 
substation and then left the water pipes in the station grounds 
to return to the railway return circuit, the average current 
being 50 to 100 amperes, causing the destruction of this pip- 
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ing by electrolysis. The railway company repaired all de-gy 


fective track bonding and installed an insulated return feeder 
system, in some cases with resisters in series, from the sub- 
station to four points at some distance from the station, and 
the connection from the tracks to the negative bus bar at the 
substation was made thru a resister so proportioned that the 
tracks in the neighborhood of the substation would not be the 
point of lowest potential in the track system. When fully ad- 
justed, at no point were pipes at all times positive to the 
tracks, and even in the neighborhood of track-feeder-connec- 
tion points the voltage, of continually reversing polarity, av- 
eraged less than one volt. The reduction in these currents is 
very great; from 27 amperes to 1.3 amperes; 33 to 2.4; 8 to 
0.5; 8 to 0.07; 18 to 0.6; and 3.7 amperes to 0.9 ampere. The 
remaining relatively small currents reversed more or less 
continually in direction. The reduction in electrolysis trou- 
bles in this city is therefore very much greater than expressed 
by the reduction of currents on the water mains, and, in fact, 
with the continually reversing currents and potentials, there 
should now be little, if any, trouble. 

The insulated track feeder system can be adopted by sin- 
gle-trolley railways to minimizing electrolysis troubles with- 
out changing the system of operation, and at a cost which is 
well within practical limits. However, power losses are in- 
creased over what they would be if the same amount of cop- 
per were employed in parallel with the tracks, a necessary 


and legitimate expense for reducing stray currents injury to 
underground structures. 

The railway companies and the pipe-owning companies are 
public utilities, operating under public franchises and utiliz- 
ing city streets, and should co-operate in determining causes 
and extent of any danger from stray currents, and by co-op- 
eration only can a satisfactory solution of the electrolysis 
problem be found. Electrolysis is an engineering problem 
and can be handled by engineering methods in such a manner 
that no hardship need be imposed on any one. There is no 
reason why the negative feeder system should not be laid out 
along the same engineering lines as the positive feeder sys- 
tem. On the other hand, for example, the judicious installa- 
tion of a few insulating joints will save a lot of money in rail- 
way track feeders, and in such cases such joints should be in- 
stalled. 

A most important step towards securing the co-operation 
which is absolutely necessary in order to obtain adequate and 
permanent relief from electrolysis was made by the formation 
in 1913 of the American Committee on Electrolysis, including 
representatives of the electric railways, water, gas, electric 
light and telephone interests. The committee has already ac- 


‘complished a great deal towards producing a closer co-opera- 


tion, and is working on recommendations which will reason- 
ably safeguard underground piping systems against electro- 
lysis. 








CAR FOR CONCRETING TUNNEL LINING 


The accompanying photographs show a car which was 
designed and built for a special purpose, and would seem to 
be applicable in many similar situations. 

The Sandy Ridge tunnel on the Carolina, Chrichfield and 
Ohio railway was lined with concrete after it had been put 
in regular use. It was necessary to have the apparatus for 
the work movable, therefore, to get it out of the way of 
traffic. . 

The plan includes the car which carries a supply of mate- 
rials and a concrete mixer with pneumatic delivery, so that 
the concrete can be placed on sides or in arch by direct de- 
livery; and an elevated track with bins over a siding, where- 
by concrete materia!s brought in on cars can be dumped into 
the bins on the connecting car without handling. 

The car is a McKeen gasoline motor-driven steel car which, 
when loaded with stone, sand, cement and water at the siding, 
is run into the tunnel and the spouts located for delivering 
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the concrete mixture where it is wanted. The old compressed 
air outfit used in driving the tunnel was retained in place 
and, by means of regularly placed taps, connection is made 
with the pneumatic mixer and delivery, so that the mixer 
and elevator for materials is run by compressed air as well 
as the transportation of the concrete. 

The outside view of the car shows the delivery pipes for 
air and for concrete, the mixer inside the door and the small 
pipe for delivering water to the mixer. Stone may also be 
seen in one of the material bins on the top of the car. The 
view of the car in the tunnel shows the material bins on the 
top and one of the pipes set for connecting the arch. A sand- 
bag bulkhead retains the concrete until set, being built up as 
the concrete in place rises in the space between rock and form. 

Blaw collapsible forms were used; steel for side forms and 
timber on steel ribs for the arch. 









































Warren Patent Decision 
The Editor of MUNICIPAL ENGINEERING: 


Sir—A suit entitled Warren Brothers Company vs. W. C. 
Evans for the threatened infringement of the Warren basic 
patent, under which the bitulithic pavement is laid, was re- 
cently before the Circuit Court of Appeals for the Fourth Cir- 
cuit sitting in Philadelphia, wherein both the validity of the 
patent was attacked, and its threatened infringement denied. 

Judge Buffington, in delivering the opinion: of the court, 
stated: “This patent has been considered by the various 
Federal Courts and its validity established,” and also that 
“The present case turns on the question of infringement.” 

The specifications under which the contract in suit was 
awarded, which it was claimed would necessarily require the 
construction of a pavement infringing the claims of the War- 
ren basic patent, provided for the use of bitumen, limestone 
dust or portland cement; stone, %-in. hard crushed; and sand, 
coarse to fine. 

The court held that under these specifications the con- 
tractor was called upon to use stone of one grade only, viz., 
%-in. stone, “which was not the run of the crusher,” and that 
this was not the composition called for by the specifications 
and claims of the Warren patent. 

After considering the several claims of the patent sued 
upon, all of which require the use of a graded mineral aggre- 
gate, and after referring to the several cases of Warren Broth- 
ers Company vs. Owosso, 166 Fed. Rep. 309; Warren Brothers 
Company vs. New York, 187 Fed. Rep. 831, and Warren Broth- 
ers Company vs. Grand Rapids, 216 Fed. Rep. 231, in all of 
which cases the validity of the patent in suit was sustained 
and injunctions issued to restrain its threatened infringement 
where the pavement had not already been laid before suit was 
commenced, the court pointed out that in the New York case 
the mineral aggregate “was the resultant run of the crusher, 
which would necessarily have smaller grades of stone.” The 
court summarized its conclusion by saying: “It will thus 
be seen that in all these cases there was a series of graded 
stones. In the present case there is but a single grade of 
stone, namely, that which will pass thru a %-in. mesh and 
that which is caught on a %-in. mesh.” 

As neither “run of the crusher” nor different sizes of stone 
were required to be used, the court said there could be no 
infringement in this case, and the suit was accordingly dis- 
missed. 

The decision raises the following questions: 

1. The practicability of actually furnishing a stone in 
large commercial quantities of the uniform size which the 
court construes to be required by the specifications referred 
to, to-wit: Stone all of which “passes thru a %-in. mesh and 
that which is caught on a %-in. mesh.” Certainly no such 


finely screened, uniformly sized product has ever been fur- 





nished by any crushing plant operating along commerial lines. 
Furthermore, stone about 1-in. size, that is, passing a 114-in. 
screen and retained on ordinary dust jackets in the crusher 
plant, is the size of stone most generally in demand for most 
purposes, such as building construction, sidewalks, etc. The 
use exclusively of the intermediate portion (‘which will pass 
a%-in. mesh and that which is caught on a %4-in. mesh” as 
defined by the court to be “%4-in. stone”) of this ordinary 
crusher product in the quantities required for the wearing 
surface of a street pavement would evidently very greatly in- 
crease the cost of stone, and doubtless most stone producers 
would not agree to furnish stone of this limited size. 


More particularly, approximately 50 per cent. of the ordi- 
nary stone crusher product is of 1l-in. and finer sizes. Of 
this total of 50 per cent. finer than 1-in., approximately 50 
per cent., that is 25 per cent. of the entire crusher product, is 
coarser than 44-in. size. Of this 25 per cent., only 40 per cent. 
or a total of 10 per cent. of the product of the crusher is of 
the uniform size which the court in this case decides is de- 
scribed by the specifications in suit, to-wit: that which “will 
pass a %-in. mesh and that which is retained on a %-in. 
mesh.” In other words, to comply with such specifications a 
contractor can use only 10 per cent. of the product of his 
crusher or from the crusher from which he purchases his 
supply, and other disposition must be made of the other 90 
per cent. For instance, given a paving contract to be laid at 
the rate of 1,000 square yards, requiring 75 cubic yards of 
crushed stone per day, and a crusher plant having a rated 
capacity of 150 cubic yards per day, that crusher would only 
furnish 15 cubic yards per day or one-fifth of the daily require- 
ments of stone for such a paving contract. In other words, 
it would take five such crushing plants to keep the paving 
plant in operation, and the person supplying the stone would 
have to find another market for 90 per cent. of the product 
of his crushers. Aside from this, the production of such a 
stone would require additional intermediate separating screen 
and bin facilities, which are not commercially used, and which 
could be installed only at great expense and inconvenience. 
In other words, the court has excluded from the scope of the 
patent in suit the use of a stone which has never been par- 
ticularly produced, and cannot be produced without such in- 
creased expense and inconvenience that at least most owners 
of crushing plants would not undertake to do so, and then, 
under that extreme construction of the specifications says 
that Warren’s basic patent, No. 727,505, would not be in- 
fringed. 


a 

2. It is a self-evident fact that neither as high degree of 
stability nor freedom from voids can be produced by a mineral 
aggregate consisting of such a uniform sized stone and sand 
as is produced by the construction generally adopted, in which 
various sizes of crushed stone or gravel, sand and pulverized 
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stone are used in such definite proportions as will produce the 
highest degree of stability, freedom from voids and utility. 
3. Even tho such a construction, using uniform sized stone 
(passing %-in. and retained on %-in. screen) and sand be 
held to come outside of the Warren basic patent No. 727,505, 
it is very clearly directly in the teeth of the Warren patent 
No. 695,421, the single, very clear claim of which is as fol- 
lows: 
“A wearing layer of a street sheet pavement composed of 
a dense mineral body consisting only of relatively large ele- 
ments, %-in. and upward in diameter, and relatively small 
elements, one-tenth of an inch in diameter and less, having 
predetermined proportions and intimately and uniformly asso- 
ciated thruout the body to eliminate voids, provide stability 
and a wearing surface and a uniting weatherproof, bitumin- 
ous vehicle intimately associated with all'the mineral elements 
serving to combine and unite them, fill the voids remaining 
unfilled and to form with the mineral body a solid, stable, 
homogeneous, tenacious, elastic, bituminous wearing layer.” 
As far ‘as we know this patent, No. 695,421, has never been 
infringed in any actual construction. 
Very truly yours, 
WARREN BROTHERS COMPANY, 
Geo. C. Warren, President, 
Boston, Mass. 





An Opportunity for Efficiency of Benefit to the Con- 


tractor and Equipped Municipalities 
The Editor of MUNICIPAL ENGINEERING: 


Sir—While considerable time and attention are being de- 
voted to careful thought of what the pavement shall be, the 
preparation of proper specifications, and the fulfillment of 
the contract. by the contractors, let us not overlook another 
important factor of benefit to the contractor as well as the 
taxpayers. 

It is mutually understood that with dull tools, second-class 
equipment, inferior materials, incomplete organization of men 
without ability to operate, efficiency cannot be attained. The 
contractor possessing the proper means with which to operate 
is going to be successful, and the taxpayers will be benefited 
with good work. I have devoted fifteen years to the various 
paving industries, with experience, and careful study given 
to its construction, production and sales, in both large and 
small cities. During that time I have witnessed the growth 
and success of some contractors, as well as the downfall of 
others, due to the efficiency or inefficiency of their respective 
methods. 

The successful paving contractor must consider three units 
of importance—his office, his plant and the work under con- 
struction. In covering all the ground thoroly, and accomplish- 
ing good results, he must adopt system, and concern himself 
both in the little details to battle successfully with the other 
fellow who has adopted twentieth century methods. 

At this time I am going to refer to the office and plant, in 
connection with the asphalt paving industry. I consider the 
plant the most important factor in connection with this kind 
of work, for the good results that the contractor and the tax- 
payers are to enjoy depend upon its output, and that depends 
upon its loeation for haul to the work, its access to railroad 
to handle the materials used at the plant, and management 
at the plant, who must economically handle labor and mate- 
rials used in its productions, as well as be capable of repairing 
any breakdowns immediately. 

You contractors who have been closed down for the past 
three or four months, on account of weather conditions, who 
carried over uncompleted work awarded last year, as well as 
work awarded this year to date, should have commenced over- 
hauling your plant not later than March 1, for you cannot 
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estimate too safely the time and the cost of the repairs in con- 
nection with putting the plant in first-class condition. 

The contractor’s office must get away from antiquated 
methods in accounting for losses and profits, as well as other 
information of value, such as the old bank book records, that 
never told how, where and when. 

You cannot apply too much time and attention to the care- 
ful preparation of an estimate of cost that will cover all 
phases of the work in view, before bidding upon it. Likewise, 
you should adopt a cost system that will account to you for 
the expenditure of all labor and material used in -that work 
daily, so that you can keep in closer touch with your opera- 
tions, and permit yourself to remedy any of your failings by 
locating the fault immediately, instead of going along, being 
misled, and in the wind up of the work find yourself in a hole 
that you cannot get out of. 

I really believe that it is in just such instances, and at 
such times that the contractor resorts to questionable meas- 
ures that speak for themselves before the end of the guarantee 
period. Naturally, the taxpayers are then misled into belief 
that some other class of pavement should have been selected 
by them. Consequently the contractor who gives considerable 
of his time and expense in anticipation of being awarded 
future work of like nature, does not get any consideration 
from the taxpayers, and they then select another kind of pave- 
ment, which may in all probability cost them more, and not 
be the proper pavement required to meet surrounding condi- 
tions, and again they are misled. 

A great deal can be said of certain existing conditions that 
could be overcome by the contractor with benefit to him from 
an efficiency point of view. However, I am more concerned in 
the asphalt plant at this time, and I am desirous of suggesting, 
for his benefit, that he install a cost system, adaptable to exist- 
ing conditions. For a demonstration, I am showing one of my 
reports, that was used in Chicago by my employer to cover 
plant operations during the year 1914, when 500,000 sq. yds. 
of paving were completed. 

Prior to that time, a separate report for each mixture 
turned out daily was used, but in this one report, not only 
did it save in the cost of stationery, which was quite an item, 
but when prepared and placed before the interested party, it 
required very little time to digest carefully the operations of 
the plant concerned. This report can be filed on peg files, 
opened full face, or folded and filed in documentary order. 

Referring to column 1, I have described the materials 
generally used in all mixtures across the page, with open 
lines to insert any other material that might be used. 


Column. 2 reports the mixture produced for new work, viz: 
binder, asphalt surface and asphaltic concrete surface, the 
number of boxes turned out by the plant that day, the weight 
of each box and the total weight of the materials used, this 
class of work being measured by boxes of so many cubic feet. 


Column 3 reports the materials used in private work and 
maintenance. In describing this work and making a distinc- 
tion from new work, class your repair work, for which you 
receive compensation, as private work, and that class of work 
done for the upkeep of streets, under guarantee as mainte- 
nance. 


Column 4 reports the materials used in mixtures prepared 
for sales, or shipments to branches. 

Column 5 reports the materials used in bituminous binder 
mixture which can be better described as an asphaltic cement, 
and used in poured work. 

Column 6 remains blank, for the purpose of reporting 
something new. 

Column 7 reports the material used in the production of 
limestone dust. 

Column 8 reports the mixtures delivered to the streets 
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under construction in new work, the mixtures to the foremen 
handling the private work and maintenance and the mixtures 
and limestone dust sold and shipped to their respective desti- 
nations. 

The street foremen, in turn must report the number of 
boxes of mixtures received by them from the plant, which 
grants a check on the plant, and the railroad weights and re- 
ceipts taken for deliveries grant a check on the plant for the 
mixtures sold and shipped to branches. 

Column 9 reports the pay roll at the plant and its proper 
distribution. The total distribution from the reports daily 
must balance with the pay roll time book, prepared by the 
plant at certain periods, when pay day is required. This re- 
port should be prepared by the plant foreman, or clerk, and 
delivered to the office the next morning. 

The street foremen’s reports must also be in the office that 
morning, and all reports carefully checked, extensions made, 
etc. Having the materials used assembled, their prevailing 
prices at hand, and the pay rolls distributed, makes it an easy 
task to place before the proper authority the unit cost of 
the previous day’s work, and if any dissatisfaction is shown 
in that cost, steps can be taken before noon that day to adjust 
any faults. 

It will be seen that this report is not at all complicated, 
and any one with a little clerical ability combined with his 
knowledge of the asphalt paving industry can collect the in- 
formation required daily while the plant is being operated, 
which when combined with reports from the street will give 
the contractor valuable information, as well as dependable 
results. 

Sam L. JONEs, 
Cincinnati, Ohio. 





A New Sand Sieving Machine 
The Editor of MUNICIPAL ENGINEERING: 


Sir—The accompanying illustration is of a recently de- 
eloped sieving machine that is a part of the equipment in the 
Montreal paving laboratory of the Milton Hersey Company, 
where it is used for making the screen analysis of sands for 
asphalt pavement, concrete work and other similar tests. 
There are two other machines like it in existence; the origi- 
nal model at McGill University, and one other that was spe- 
cially built for a large mining and smelting company. 

This machine is so constructed that it may be readily and 
accurately adjusted to the requirements of different classes 
of material. The inclination of the sieves may be set to 
suit the work in hand, the weight of the tap or blow may be 
governed, and the speed of the revolutions and number of 
blows may be changed by using different sized pulleys or a 
motor with different speed. The standard adjustment, how- 
ever, is the result of much very careful experimenting on the 
part of Professor Bell, who sought and found the combination 
of movements that would with the least wear and tear and in 
the shortest period of time furnish results that would be 
sufficiently uniform for scientific purposes. The results were 
carefully checked over by Walter C. Adams, chemical engi- 
neer of the paving department of the Milton Hersey Company, 
and were found to apply to the needs of the paving depart- 
ment. 

In operation the nest of sieves is forced down by a cam, 
on the horizontal shaft above, against a spring in the base 
of the machine. When the cam releases the sieves they are 
forced upward by the spring thru a distance of about one- 
tenth of an inch; and in being brought to a sudden stop the 
grains of material on the sieve cloths are thrown upward in 
a manner tending to clear the apertures. The force of the 
spring-blow may be adjusted as desired, but an 18-pound 


April, 1917. 


FROM WORKERS IN THE FIELD 


183 







pressure has been found to be satisfactory. The distance of 
the upward throw of the sieves can also be adjusted. 

A satisfactory adjustment for general purposes was found 
to be 400 taps per minute, while the sieves were revolving at 
the rate of 2% full turns per minute. The rate of rotation of 
the sieves in conjunction with their inclination distributes 
the material over the screen cloths, by causing the grains to 
reach the highest point and then slide down again. They 
journey in a more or less elliptical path. 

The best inclination for each class of material would vary 
slightly, as for coarse sand and hydraulic cement, for in- 
stance, but for practical purposes a satisfactory compromise is 
easily determined. 








So far, no move has been made to manufacture this 
machine on a commercial basis, tho it is much superior to 
anything at present on the market, and was developed for 
use in connection with some very important investigations, 
in which it was found that other machines did not give suffi- 
ciently accurate results. It is the invention of John W. Bell, 
M. Sc., assistant professor of mining engineering at McGill 
University, Montreal, which probably accounts for the fact 
that no move has been made to take commercial advantage 
of the invention to date. Others want the machines today, tho, 
and there is no place to get them except to have them spe- 
cially made at considerable expense. 

The Milton Hersey Company, who highly value their own 
Bell machine, in their general paving report submitted to 
the chief engineer of the city of Montreal, Paul-E. Mercier, 
have recommended that a similar machine be installed at 
each of the four municipal asphalt plants owned and operated 
by the city, and in connection with the operation of which the 
Milton Hersey Company render a specialized service to the 
chief engineer, covering investigation, inspection, testing, re- 
porting and advising in all matters practical, economic and 
scientific. CHARLES A. MULLEN, 

Director of Paving Dept., Milton Hersey Co., 
Montreal, Que. 
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Economical Handling of Materials in Cleveland Water 
Tunnel 


By Iverson C. Wells. 


In building a water tunnel of concrete segmental block, 
more than three miles into Lake Erie, Cleveland, Ohio, con- 
vinced itself that a municipality can undertake its own great 
public improvements and do it efficiently and economically. 

Construction costs, as estimated prior to the decision of 
the city to handle the contract itself, have been cut from 20 
to 50 per cent., and the lessons learned not only will be of 
great value to other municipalities, but to contracting firms 
generally. 

Speed was the keynote in the efficiency program from the 
concrete block manufacture to the excavation and construc- 
tion work in the tunnel bore. 

In the manufacture of the segmental block and the deliv- 
ery of these to the construction department the greatest sav- 
ing was made, the estimated costs having been cut as much 
as 50 per cent. in some features of this work. 

While many machines and devices have had a decided in- 
fluence in the cost reduction the efficiency of the plant really 
rested on.the handling of the raw and finished materials 
without loss of time, so that no single factor in the entire 
plant had to wait. Since the handling of the raw and manu- 
factured materials depended upon transportation and this 
efficient transportation depended on the haulage system em- 
ployed, first thought was given to this portion of the equip- 
ment. 

Compressed air, or electric haulage, until recent years, 
seemed to be the safest motor power where ventilation was 
uncertain and, while the gasoline motor has been developed 
to a remarkable state of efficiency in the last half a decade, 
there still remained distrust in the minds of many as to its 
desirability under ground. 

On account of the expense, Commissioner C. F. Schultz, of 
the Department of Public Utilities, Water Division, soon be- 
gan to look around for some means to cut down costs. The 
gasoline industrial locomotive was given full consideration 
and the conclusion reached that most of the motors on the 
market gave little or no trouble from gas fumes, and one or 
two none whatever. 

After a careful consideration of the designs on the market 
Commissioner Schultz selected a locomotive of the friction- 
drive transmission type. By the employment of the friction- 
drive the inefficient gears were eliminated; the motor could 
be started up full speed and thus develop all its power im- 
mediately. There was no question of high or low speeds, nor 
any shifting of gears. The operator could start his locomotive 


under full power and at any speed required—fast or slow, so 
that heavy loads, impossible to other engines, could be han- 
dled easily by this type. 

After the first year’s practical test of one such locomotive 








alongside of the compressed air motor, Mr. Schultz reported 
as follows: 

“This type of friction-drive locomotive, the Plymouth, cost 
us just about one-third less to buy and install than the com- 
pressed air motor. 

“While there is no difference in the labor cost in thé two 
motors, as only one operator is required on either and we 
pay 32 cents per hour for each man, it uses but four gallons 
of gasoline per day of eight hours. We paid (figures based on 
first year’s operation) 13 cents per gallon for gasoline. We 
used but one pint of lubricant per day, at a cost of 30 cents 
per gallon. This made a daily fuel cost of 52 cents and a 
lubricant cost of 3% cents. It cost us 15 cents per hour for 
coal fuel with the compressed air motor, or $1.20 per day, 
which is a difference of 68 cents per day in favor of the Ply- 
mouth in fuel cost.” 

While the fuel cost was less, it was in the speeding up of 
the entire manufacturing plant that the greatest gains were 
made. 

The little Plymouth works twenty-four hours a day. Stone, 
gravel and cement are rushed to the concreting plant where 
the segmental block are made, and finds time to rush away 
with a full train load of the finished blocks from the plant to 
the storage yard, and again, when required, another train load 
from the storage yard to the tunnel. 

The plant where the blocks are made is a one-story frame 
structure with saw-tooth roof, built specially for the purpose. 
It has been enlarged at two different times since the work 
was begun early in 1914 and now covers an area of 100 by 
211 feet. The plant is well planned and the loss in the manu- 
facture and handling of the block has been less than one block 
in every 700 made. 

Sand and stone are brought to the building in hopper- 
bottom cars by the Plymouth locomotive and, the trucks being 
elevated 26 feet above the main floor, are dumped into the 
storage bins, from which they are removed thru chutes by 
gravitation to the hopper of the half-yard Smith mixers. These 
hoppers, however, are so large that gravitation alone will not 
move the material efficiently, so that an ordinary drag scraper, 
connected up with a double-drum hoisting engine, is employed 
to keep the stone and sand within reach of the chutes. 

This hoisting engine is located in a decking above the 
bins and operates the drag scraper both forward and back- 
wards, the cables being carried thru block and tackle hooking 
into the rings at suitable points around the walls of the bins, 
thus enabling the scraper to cover the bins thoroly. 

The Smith mixer dumps into the buckets of two telphers— 
a very novel feature of the entire equipment, an adaptation 
of the Brownhoist mine telpher. 

The conveyors run on overhead I-beams, a series of which 
are carried thruout the plant, one over each casting alley. 
They are operated by electricity supplied by trolley wires 
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paralleling the I-beams, and each carries a half-yard side- 
dumping concrete bucket and a seat for the operator. 

The buckets have a somewhat restricted discharge in order 
that the concrete may not be dumped faster than it can be 
spaded into place. 

A series of switches make it possible for the operator to 
direct the line of travel down any desired alley. _ 











The two telphers also are used to handle the finished block, 
by means of tongs, onto the cars. The Plymouth locomotive 
takes these cars then to the yard for curing of the block. On 
the return trip the train takes back a load of cured blocks 
to the tunnel and returns to the plant. 

Three shifts of men are worked at the plant, but pouring 
is done only by one shift, the day crew, which works from 
a.m. to 4 p. m. 

The average output is 240 blocks per day, but added to 
this are some 300 or more key blocks and an equal number 
of plugs. 

The day crew is composed of the following men: 


Cperating Piymouth. 1IOGGMIOIVG. 6 oo.o5c 6 cccsissceccccoccsves 1 
I I hoo ccc eeteadhrersdndiiaweessnaeees 5 
Feeding stone and sand into hopper...............seeeeeees z 
Po re egtea a 
Ce EE Cn a cece namewialecwlarewenele meu melee 1 
Tending switches and cleaning trackS............eccscceees 1 
Operating BrOwRROISl tOIDROIS.....o6icccciccecevcccsscseees 2 
Pens CONSTOIS THOME GEEREUE.. 056 ccc ccccdccervceseeess’ 2 
Distributing and tamping al omacate wap wishes aew a ales asin aaa 6 


Miscellaneous work—assembling, pointing up, spotting 
forms, placing steel, making keys and plugs and finish- 
er I is sic are wh iano eraka ra iate cio endiolaratanentaneie tne 14 


There are only two men in the second shift, which works 
from 4 p. m. to midnight. Their duty is to strip the block 
from the forms cast the previous day. 


The third shift consists of twenty men. This crew goes 
-on duty at midnight and works until 8 a. m. It cleans, oils 
and assembles the forms and operates the Plymouth locomo- 
tive and one Brownhoist telpher in getting the cured blocks 
to the storage room. 


It is significant that the Plymouth locomotive is about the 
only portion of the crew or equipment that works thru the full 
twenty-four hours of the day, six days in the week. It 1s 
seldom stopped for any purpose other than to take on a fresh 
supply of gasoline, and might be said to be in continuous 
operation. 


The entire job will require some 65,000 concrete blocks and 
it is a matter of record that by speeding up the concrete work 
thru the efficient method of handling the raw and finished 
product a saving of $1 on each block has been made by the 
city, or a total of some $65,000. 
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Concrete Dams in Salt Lake City (Utah) Water 
Supply 
By Sylvester Q. Cannon, City Engineer. 

The Lake Phoebe-Mary reservoir site consists of two glacial 
lakes at the head of Big Cottonwood Canyon, twenty-eight 
miles from Salt Lake City, and seven miles from Park City, 
the nearest railroad point. The project consisted in placing 
a dam at the outlet of Lake Phoebe of sufficient height to 
cover this lake and Lake Mary adjacent thereto, to a maxi- 
mum depth of 55 feet of water. 

The location of the dam site is excellent. At both ends 
the granite bedrock is more or less exposed, especially at the 
north end. 

In working out designs for the dam various types were 
considered and the arched rubble concrete type was finally 
decided upon. A small amount of exploratory work had been 
done prior to the letting of the contract for the dam, but not 
sufficient to fully determine the actual bedrock conditions. 
Consequently, as the work of excavation progressed, it was 
found to be more economical to modify the design and make it 
a straight gravity type. 

In the excavation of the dam-site it was expected that the 
contractor would use the rock removed for placing in the 
rubble concrete, but he considered it more economical to waste 
this material and to quarry new stone in connection with that 
to be crushed for concrete aggregates. The sizing plant con- 
sisted of a jaw crusher, rolls and suitable screens, which gave 
fairly well graded products. 

The location of the crushing and mixing plant some 200 
feet distant from the nearest end of the dam required the 
gravity delivery of the concrete by means of a track and side- 
dump cars. 

In mixing the concrete it was found that an excess of 
water caused the grout to separate, leaving the aggregate so 
compacted that the concrete could not be worked satisfac- 
torily. Therefore, great care had to be exercised in the addi- 
tion of water to secure the proper plasticity. 

The specifications called for 1-3-6 concrete mixture, and 
provided that stones varying in size between 6 inches and 4 
feet should be embedded in the mass, and that the proportion 
of large to small rubble should be such as to leave as few 
voids as possible. It was further specified that the spaces 
between stones be not less than 2% inches. 


Under these conditions it was considered that with great 


care it would be possible to place 60 per cent. of rubble in the 
mass. However, the contractor was not provided with suitable 
equipment to handle such large stones. As he had only a 
hand-operated derrick during a part of construction and the 
average of stones embedded was about 2 cubic feet in volume, 
he succeeded in placing only about 26 per cent. of rubble in 
the mass. 

Sectional forms were used and held in place by cantilever 
arrangement, with the anchoring of long bolts in the concrete. 

In placing concrete next to the forms, coarse material was 
spaded back and no rubble placed within 6 inches of the face. 

Contraction joints were placed in the dam about 66 feet 
apart. They were of dovetail design with sheet lead water 
stops and tarred felt at the joints. No waterproofing mate- 
rials were used, but the contractor was required under the 
specifications, upon removal of the forms, to plaster any por- 
tion of the face that way honeycombed, and to paint the entire 
exposed faces of the dam with neat cement wash. 

Upon filling the reservoir for the first time during the 
winter and spring of 1916, slight leaks appeared thru the 
seams in the granite bedrock, within a distance of about 100 
feet south of the dam, aggregating in all approximately one- 
third of a second foot, but no leakage was in evidence thru 
or under the dam, except a few small wet spots on the down- 
stream face. 
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On account of the elevation of the dam-site (9,574 feet) 
and the consequent short working season (about four 
months), the contractor required two seasons to complete the 
structure. 

The cost of the materials was approximately as follows: 

Cement cost $2.10 per barrel at Park City, and freight from 
there to the dam-site cost about $8.30 per ton, or $1.60 per 
barrel. 

The cost of crushed granite for aggregates was about $2.00 
per cubic yard. 

The cost of rubble stone was about $1.40 per cubic yard. 

Contract price for rubble concrete, $6.08 per cubic yard. 

The total quantity of rubble concrete placed was 7,906 
cubic yards. 



















TWIN LAKES RESERVOIR OF SALT LAKE CITY, UTAH, 
WATER SUPPLY. 


The dam is 76 feet in maximum height, 50 feet in maxi- 
mum thickness and 330 feet long on top. The reservoir has 
a capacity of 246,000,000 gallons, and aids materially in 
equalizing the city supply. 

The contractor for the work was Owen H. Gray, and the 
dam was designed and the construction supervised by the 
city engineering department. 

The Twin Lakes reservoir site is located at the head of Big 
Cottonwood Canyon, about one mile distant from the Lake 
Phoebe-Mary reservoir, and about the same elevation. Con- 
ditions at both sites are very similar. 

The outlet from the lower Twin Lake formed a favorable 
location for the dam, the construction of which was under- 
taken in 1915. 

After careful consideration of various types the arched 
rubble concrete design was approved. 

The maximum height is 69 feet; base width, 44 feet; top 
width, 6 feet; length on top, 650 feet, and radius, 670 feet; 
the maximum depth of water is 56 feet. 

Excellent granite bedrock was obtained at this site. 

The contract work was begun about June 1, and the dam 
completed about November 1, 1915. 

The concrete aggregates were obtained by crushing granite 
by means of one gyratory and two jaw crushers, which gave 
better grading than that obtained at Lake Phoebe-Mary. The 
concrete was placed by the tower and chute system, and the 
stone excavated from the foundation was used as rubble. 
Additional stone was placed by means of a track and dump 
cars along the upstream face of the dam. 

A rather stiff mixture necessary to prevent separation of 
the grout from the aggregates required steeper chutes than 
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ordinary. The rubble actually used in the mass approximated’ 
25 per cent. The stone used averaged about 2 cubic feet in 
volume. The concrete mixture employed was 1-3-5. 

The cost of cement at Park City, the nearest railroad point, 
was $2.17 per barrel. Freight cost $5.90 per ton, or $1.14 per 
barrel. Crushed aggregate cost approximately $2.00 per cubic 
yard. Average cost of rubble stone, approximately 50 cents. 
per cubic yard, including that taken out of the excavation 
and used again in the dam. The contract price for the rubble 
concrete was $7.20 per cubic yard. The total quantity placed, 
9,985 cubic yards. 

No contraction joints were provided in the dam, but after 
the winter of 1915-1916 four fine vertical cracks thru the dam 
appeared at points about 100 feet apart. These were filled 
by the use of elaterite applied with a brush. 

In filling the reservoir in the spring of 1916, very slight 
leaks appeared in places thru seams in the bedrock beyond 
the ends of the dam, which decreased in volume during the 
season. Nothing but a few small wet spots were evident on 
the downstream face. 

The reservoir full holds 306,000,000 gallons, and ‘covers 30 
acres. The construction of this dam was let to James Stewart 
& Co., and the design and construction handled by the city 
engineering department. 





B. M. R. Service 


The Bureau of Municipal Research, 261 Broadway, New 
York, which has been investigating municipal problems for 
a number of years and made many plans and suggestions 
which have resulted in increased efficiency, is extending its 
work by establishing an informational and advisory service 
for American cities. Its service in New York City and state 
has been paid for by private funds contributed, but its work 
for other cities and organizations has been paid for by them 
on the basis of actual cost. To carry out the same idea the 
B. M. R. service now established is to be charged for at what 
is estimated to be actual cost. A schedule of fees has been 
established, based on population, which range from $100 a 
year for cities of less than 30,000, up to $950 for cities over 
500,000. This schedule is tentative, and if the service costs 
less, either the surplus will be returned pro rata or additional 
service will be given, the cost of which would use up the sur- 
plus. 

Preliminary bulletins 2 and 3 give the details of the plan, 
some samples of questions answered and statement of the 
qualifications of those engaged in the work and whose services 
will be given in supplying the information and advice asked 
for by the contributing cities. 

This plan seems to be an amplification of that on which is 
based the New York bureau of municipal information operated 
at Albany under the organization of mayors of New York 
cities, and is extended as well to all cities and to chambers of 
commerce, boards of trade and all other commercial and civie 
organizations. 





Municipal Gas Plant 


Hamilton, Ont., is having trouble with its supply of gas 
and so far has not been able to induce the gas company to 
make the necessary expansion, tho a by-product coke-oven 
plant has been under consideration. The shortage in both gas 
and coal this winter has led to the agitation of the question 
of establishing a municipal gas and coke plant. The success 
of the Indianapolis plant and the more extensive use each 
year of the by-product coke serve as strong arguments when 
added to the argument from the necessities of the case. 
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Speed Governors for Motor Trucks 
Excessive speed has always been one of the drawbacks in 
the use of the modern motor car, and the attempt has been 
made in the past to regulate speed by legislation, imposing 
fines and even imprisonment for violations. The principal 
practical trouble has been with the driver. 





A DUPLEX GOVERNOR ON A LARGE SEARCHLIGHT 
UNIT PROVIDING A TRIPLE CONTROL AND THREE 
MAXIMUM ENGINE SPEEDS—FOR VEHICLE SPHED, 
GENERATOR SPEED, AND POWER OUTPUT. 


The psychology of car driving is strangely complicated, 
and it would seem at times that the speed demon does not 
realize how many he is apt to kill, or how soon he himself 
may be among the departed in following his speed mania. 
The time seems to be slowly coming when speed legislation 
will not stop at prohibition, at least for com- 
mercial vehicles and common carriers. Fire 
engines and ambulances have known no law 
in matters of speed, yet in some cities even 
such vehicles are now required to be gov- 
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once issued limiting the speed of these guns, yet it was found 
that the drivers of the trucks trailing them could not be relied 
upon to keep within the prescribed maximum, and guns were 
repeatedly found to have been seriously injured thru hurried, 
tho short, movements of position. The remedy adopted was 
the governor equipment of the trucks. 

One of the taxicab companies of New York City is now 
considering the governor equipping of all of its new cabs and 
limiting the speed to the prescribed maximum of the speed 
regulations of the city. 

The motor trucks, more particularly the heavy varieties, 
complicate the problem so far as road legislation is concerned 
because comparatively slow speeds for heavy trucks destroy 
the roads more rapidly than much higher speeds on pneumatic 
tires. New Jersey has gone further, perhaps, towards the for- 
mation of a definite policy to protect its roads from excessive 
speeds than any other state, and now the states of Maryland, 
Delaware, Pennsylvania and New Jersey are proposing a uni- 
fication of their vehicle laws. The three principal features in 
the proposed legislation typical of the proposed legislation in 
many other states, are: First, the regulation of the permis- 
sible wheel loads to some standard weight per inch of tire 
width; second, the limitation of the maximum permissible 
vehicle speed to a standard based on the above factor and the 
gross weight of the vehicle and load; and, third, the provid- 
ing that all commercial vehicles shall be equipped with sealed 
governors, by which their maximum speed shall be regulated. 


Protect the Roads. 


The importance of the speed factor in road wear is per- 
haps not generally appreciated. Highway engineers say that 
road shock, or the hammer effect of the vehicle upon the road, 
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tically nothing complete but the hole in its 
muzzle, and as a useful weapon the gun 
had been completely ruined. Orders were at 
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increases as the weight times the speed, assuming otherwise 
like conditions. Heavy loads on narrow or hard tires pro- 
pelled at high speeds develop strains for which the average 
road is not designed, and which it cannot successfully carry. 

It would seem from the foregoing that automatic speed 
controls, particularly for commercial vehicles, are becoming 
necessary, whether from the point of view of the public 


safety, the protection of the roads, or the protection of the- 


vehicles themselves. 

The pleasure car, mounted on pneumatic tires and having 
flexible spring systems, being of relatively light weight and 
of greater refinement of design, is more easily handled and, 
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in speeding, is less a menace both to the public and to the 
roads. But a steadily growing percentage of the public be- 
lieves that even these should be provided with automatic con- 
trols. There are thousands of car owners who would enjoy 
their riding more if they knew that under no circumstances 
could their car-speed exceed a definite reasonable speed. 

The commercial car is heavier, of coarser design, and more 
difficult to handle. It is driven generally by a man of com- 
paratively low intelligence or experience who has not yet been 
able to get a pleasure-car-job. With it high speed is a men- 
ace to the public, to the roads, and to the vehicle. An auto- 
matic control would prevent this, and it would besides protect 
the interests of the truck owner, and the reputation of the 
truck manufacturer. Viewed from these angles, there is no 
argument against its desirability. 

There are three reasons why every truck is not equipped 
with speed control; expense of installation and maintenance, 
poor operation, and certain power limitations resulting from 
governor design. The first two points are matters of finan- 
cial consideration only. Quality and dependability cost money 
and the truck user, or manufacturer, who wishes to pay the 
price can generally get them. The last reason is the most 
serious, and to better understand these limitations let us 
glance at the more important governor designs in use today. 

These governors may be divided broadly into three classes 
—gas-velocity governors, hydraulic governors, and centrifugal 
governors. 

The action of the gas-velocity governors is dependent on 
the inertia of the gas mixture, or its velocity, in passing from 
the carbureter to the engine to actuate a regulating valve, 
and limit directly the maximum gas-velocity, and indirectly 
the engine speed. No externally moving parts are required, 
and the internal parts are few. They are used where a cheap 
governor is desired. 

The hydraulic governor is dependent for its action on the 
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head or pressure of the water in the circulating system of 
the engine, acting on a flexible leather diaphragm, the move- 
ment of which is transmitted to a gas-regulating valve lo- 
cated between the carbureter and the engine intake. 

Of centrifugal governors there are many types, subdivi- 
sions and varieties, together probably including 95 per cent. 
of all the governors employed today. They may be subdivided 
broadly into two groups namely: 

(a) Constant-engine-speed governors, driven by the en- 
gine, which limit the engine speed directly thru curtailing the 
gas flow, and 

(b) Constant-vehicle-speed governors, driven by the ve- 
hicle, which limit the vehicle speed thru curtailing the gas 
flow, or by grounding the ignition. 


Constant-Engine-Speed Governors. 


Governors of this group are driven by the engine, and are 
so connected to a governing valve, situated between the car- 
bureter and the engine intake as to reduce the gas when the 
speed of the engine exceeds the speed for which the governor 
has been set. When a gear is changed, the permissible speed 
of the engine is not altered. If set for a maximum engine 
speed of 900 r.p.m., corresponding to a vehicle speed of 15 
miles per hour on high gear, there might result 11 miles per 
hour on third gear, 6 miles per hour on second gear, and 3 
miles per hour on first and reverse gears. 


Constant-Vehicle-Speed Governors. 


This governor is operated from one of the vehicle wheels, 
or from the propeller-shaft, and permits the vehicle to attain 
its maximum speed on high gear at a moderate engine speed, 
and in designs employing such a governor a relatively high 
axle ratio is generally used. This reduced engine speed tends 
to prolong the life of the total equipment, to lessen the cost 
of upkeep, and to increase fuel efficiency. As the drive is 
stepped down thru the gear train, however, such a governor, 
aiming at a constant vehicle speed, allows an increased en- 
gine speed inversely proportionate to the drop in gear ratio, 
and thus permits a prohibitive engine speed on second gear, 
and an absolutely destructive speed on low and reverse gears. 
In neutral, the engine is entirely free from the influence of 
the governor, and is permitted to race. 

The foregoing are the more serious limitations of governor 
designs and upon them are based the objections of those engi- 
neers who are still opposed to employing them. There are 
but few builders of trucks today, however, who do not use 
some form of automatic control, as the disadvantages result- 
ing from omitting it would be far more serious than those 
resulting from employing it. 
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The Ideal, or Combination Governor. 


If a constant-engine-speed governor is employed there re- 
sults a high gas consumption and a low range of available 
power, from the low engine speed, for low gears. If a con- 
stant-vehicle-speed governor is used the engine is sacrificed 
as it is without control in idling and on low gears. The logi- 
cal design would be a combination of the features of both, 
and this may be described as the ideal governor. Such a gov- 
ernor should automatically change the permissible speed of 
the engine as the power requirement changes. The valve 
should be of quick action, and sensitive; it should permit of 
a full throttle to nearly the point of cut-off; it should be 
steady and free from valve flutter, or surge; it should be 
absolutely dependable and capable of handling the vehicle 
over varying normal grades without a lag or over-running of 
more than 5 to 8 per cent. 

A careful study of the current consumption of electric 
vehicles in trucking service has shown that the power re- 
quired on high gear is of an amount equal to only about one- 
third of the actual power capacities of the engines of gas 
trucks. It has been equally well determined that trucks oper- 
ate from 90 to 95 per cent. of their total travel on high gear. 

Attention is called to form No. 1, which is an analysis of 
the vehicle speed and power characteristics of a two-ton truck 
of well known make. This truck is equipped with a constant- 
engine-speed governor limiting the vehicle speed to 13 miles 
per hour at 1,000 r.p.m. of the engine, and developing 30 h.p., 
which is available for all gears alike. This analysis is typi- 
cal of the present day truck. 

Compare this with Form No. 2, which is a corresponding 
analysis of the same truck, equipped with a combination, or 
duplex governor, but provided with a higher axle ratio, and a 
four-speed gearset having a lower ratio on first gear. 

With the constant-engine-speed governor, the available 
power on all gears is 25 h.p.; maximum vehicle speed, 13 
miles per hour; average vehicle speed on low gears, 5.43 
miles per hour, and an engine to wheel ratio on first gear of 
27.95 to 1. With the combination governor there would be 
an available power on high gear of 22 h.p.; available power 
on low gears, 35 h.p.; maximum vehicle speed, 13 miles per 
hour; average vehicle speed on low gears, 8.05 miles per hour, 
and an engine to wheel ratio on first gear of 28.52 to 1, show: 
ing increases in available power for third gear (35 h.p.) over 
high gear (22 h.p.) service, 45 per cent.; for low gears over 
high gear (22 h.p.) service, 59 per cent.; in average vehicle 
speed on low gears over constant-engine-speed governor, 49 
per cent., etc. 





Standard Widths for Wagon Tires 


As the result of a long series of traction tests on earth and 
gravel roads, the U. S. Department of Agriculture recommends 
in Circular 72, of the Office of the Secretary, that the follow- 
ing widths of tire be adopted generally by manufacturers for 
wagons of different carrying capacities. 


Gross weight Width 


Type of wagon. loaded. of tire. 
Pounds. Inches. 
I PI ordi ots cae pee ena ae sGs 2,000 2 
TABRL SROPES WEGON 606. 5icc cc ecccces 3,500 2% 
Medium 2-ROrege WAGON ......cecsevces 4,500 3 
Standard 2-horse wagon............... 6,800 4 
Heavy 2-ROrse WERGM «26. sccccesecwes 7,500 5 


These five types, says the circular, shduld be sufficient to 
meet all the needs of farming operations and general work, 
except the heaviest trucking and certain specialized hauling 
which is likely to be confined to city pavements. The circu- 
lar recommends, therefore, that a name be adopted for each 
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of these sizes and that the wagons be designated not by the 
size of skein but according to their gross load capacity. The 
gross carrying capacity of the wagon should be shown, it is 
said, by stencil or plate on the back of the rear axle. The 
size of skein for the five types of wagon named vary, ‘says 
the circular, from 2% or 2% inches for a 1-horse wagon to 
3% inches for the heavy 2-horse wagon. 





State Control of Main Road Construction 


The following conclusions stated in Highway Bulletin No. 
2 of Purdue Univ., Lafayette, Ind., by George E. Martin, C. E., 
are so much to the point regarding the necessity of state con- 
trol of trunk lines under modern conditions and with the 
modern pavements demanded by the modern traffic that they 
follow in full: 

Indiana seems to have reached the parting of the ways in 
the solution of her road problem. She has long stood as a 
conspicuous example of extreme local control in road matters. 
Her laws have been drawn to give the people of the smallest 
subdivision of her territory the greatest latitude in the selec- 
tion of the roads to be improved and the method to be used 
for their improvement. The results have been good in the 
past. Indiana can well be proud of her system of local roads 
reaching practically all of her people. 

However, conditions are rapidly changing. Roads which 
were entirely satisfactory ten years ago are now inadequate 
to carry the traffic which comes upon them. Road building is 
speedily advancing from rule of thumb methods to its proper 
place as one of the engineering sciences. It is no longer pos- 
sible for every man to be a good road builder. To build roads 
to meet present conditions requires extensive training and 
experience. It is not possible for the small subdivisions to 
obtain men qualified to design and construct these modern 
highways. 

Federal aid for road building is now a fact. The Federal 
Government will not treat with anything but a state. Some 
form of state organization will then be necessary to obtain the 
benefit of the Federal money. 

No two parts of the state can be treated the same but some 
wise plan for the entire state with the necessary modifications 
to meet the varying conditions in the different sections, will 
undoubtedly make our system of good roads a much better 
one, by strengthening it where it is now weak. 





Good Roads Notes 


Nine cities in Texas accepted pavements newly constructed 
to the amount of 7.45 miles or 139,275 square yards. Of this 
amount. 3.18 miles or 56,809 square yards was of asphaltic 
concrete in three cities; 2.27 miles or 51,593 square yards was 
of bitulithic in three cities, and 1.89 miles or 29,366 square 
yards was of various kinds of concrete. 

The National Government has already made a good begin- 
ning in the supervision of road construction, the amount of 
road built as experimental roads, post roads, county roads and 
National Park and forest roads under various appropriations 
for these purposes being the equivalent of 561.9 miles of road 
15 feet wide. 

The Illinois Highway Improvement Association at its De- 
cember meeting decided to appeal to the legislature for in- 
creased activity in state road building. The organization 
resolved to urge the General Assembly to submit a referen- 
dum to the people in November, 1918, on the issuance of 
$6,000,000 of state bonds for hard surfaced roads. W. W. 
Marr, state highway engineer, outlined a system of 4,000 miles 
of main roads which could be built for this sum, and presented 
a plan including 16,000 miles as being what must eventually 
be built to produce a comprehensive system. 


a A Oe AEE SO A. 


+ a no nn ES Lanne 


SETA IR as a A ey tte Kt 





STOP BNE CRI INS ATL Ee Sn ITN SITE, NaI ER DH I Ts PE AEM a iB 8S DO 


ER 


TA 


5 SRE CERRO ITN L OTE E 





Asphalt Joint Filling Machine 


San Bernardino County, California, has built recently 
about 87 miles of concrete pavement with bituminous carpet, 
according to the California method, which seems to be suc- 
cessful under California weather conditions. After some ex- 
perience it was found necessary to fill the expansion joints 
with a 90 per cent. asphaltic oil heated to 200 deg. or more, 
in order to insure that the bituminous carpet would stick to 
the concrete over the expansion joints. 

To meet the requirement of pouring the joints economi- 
cally, J. S. Bright, Jr., chief engineer of the San Bernardino 
County Highway Commission, devised the apparatus, one 
form of which is shown in the accompanying photograph, 
which was reached after some experimenting and some 
changes. 

On the rear of one of the department’s repair wagons is 
mounted an oil tank supplying fuel thru a flexible hose for 
the heater drawn behind. This heater consists of a 100- 
gallon drum mounted on a special axle with two Ford auto- 
mobile wheels and four distillate burners beneath to fur- 
nish the heat. A hand rotary pump is mounted on the side 
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ASPHALT HEATER AND JOINT FILLER MADE ON 


DESIGN OF COUNTY HIGHWAY ENGINEER J. S. 


BRIGHT, JR. 


of the drum, as shown by the man with his hand on the 
handle. This pump takes the hot asphalt from the drum 
and forces it thru the flexible metal hose line and sprays it 
thru the flattened nozzle at the end of the pipe held by the 
man at the left in the photograph. 

The speed of the pump and the opening of the sprayer’s 
valve regulate the thickness of the coat, provided the tem- 
perature is high enough to make it possible to control the 
flow. A temperature of 300 deg. is desirable. 

Mr. Bright gives the cost of the apparatus as follows: 


Axle, wheels, tires, fire-box, tongue and _ black- 

smithing on the Ssame...............cccecccccece $97.60 
NR oo ad ee a ae nnanharharh debs ee Seleneeenann eames 10.00 
Blacksmithing on pump, burners, connections and 

BD a ckpisweckad dancenhhne vhs ee eewnaneee es 54.05 
Two pieces of flexible steel hose, each 10 feet long.. 15.50 
ee OD. ic ocendecenreeeneeeawnsanewe 5.00 
I I I on ck nat nredoncncneabww ema neaws 18.00 

Tes CORR DERE GOT WRB 6 6c kccecevevesssacosenas $200.15 


The crew for filling joints consists of foreman, pumpman 
sprayer, two men to sweep shovel screenings, teamster and 
team. Where joints have been filled with other material two 
men are required to pick out the joints ready for filling. 
The gang has filled the joints on 48 miles of road in a month 
at a cost of about $10 a mile, hauling oil and screenings 
5 to 35 miles. 

The fuel oil tank can be mounted on an automobile and 
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the outfit can travel faster on its way to work if long dis- 
tances are to be covered. 





Tractive Resistance on Various Road Surfaces 


Some data on the tractive resistances of an electric truck 
with solid rubber tires on asphalt and bitulithic, wood, brick 
and granite block, water-bonded and tar macadam, cinder and 
gravel road surfaces have been obtained by A. E. Kennelly 
and O. R. Schurig in the research division of the electrical 
engineering department of the Massachusetts Institute of 
Technology, which are published in Bulletin No. 10 of the 
division. 

An electric truck was run over measured sections, rang- 
ing from 400 to 2,600 feet in length surfaced with these 
various materials, at certain speeds per hour, ranging from 
about 8 to about 15.5 miles per hour. The result of 
the observations of speeds, tractive resistances, conditions 
of surfaces, etc., were collected and studied in various com- 
binations, which can be used by others. 

But little was done in the study of the effect of variations 
in the weight of the load, the gross weight in most of the 
runs being 4,710 pounds. In a few tests the load was in- 
creased 12 per cent. On asphalt or bitulithic pavements, 
which are considered as equivalent surfaces, the tractive re- 
sistance in pounds for short ton was not increased by in- 
creasing the weight carried, but on heavily oiled macadam, 
wet, in fair condition, the tractive resistance per ton was 
increased 1 to 1% pounds per ton, or say 3 to 5 per cent. 
The latter surface was much softer and less resilient than 
the former. 

The tractive resistance is expressed either in pounds per 
ton or percentages of grade. The tests were made on very 
nearly level streets, and the tractive resistance is stated 
also in its equivalent grade since 10 Kg. per metric ton trac- 
tive resistance is just equivalent to the force necessary to 
overcome a 1 per cent. grade. The tractive resistance in- 
cludes the resistance of still air to the motion of the truck 
and the resistance of the road to passage over it but does 
not include the effect of wind nor the electrical and me- 
chanical losses in the truck mechanism as determined by 
laboratory tests. 

The first of the accompanying diagrams gives an ap- 
proximate analysis of typical tractive resistance into its 
elements, with special reference to the result on an asphalt 
road in poor condition. 
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SUMMARY OF TRACTION RESISTANCE TESTS 
FOR VARIOUS ROAD MATERIALS, HARDNESS 
AND ROUGHNESS OF SURFACE. 


The line 1 in the diagram indicates the constant resis- 
tance to movement which is due to the lack of resilience of 
the road surface and the wheel tire, or the loss due to dis- 
placement of the tire material and the road material. For 
a softer material than asphalt this line would be moved up 
several pounds, and for other tires and materials it would 
be moved up or down but would remain horizontal as for 
any given combination of tire and pavement the resistance 
within practical limits is the same whatever the speed. 


The curve 2 in the diagram represents the effect of 
roughness. The rougher the pavement the greater the re- 
sistance. The greater the speed on a rough pavement the 
greater the resistance, so that this portion of the resistance 
tips the curves up rapidly as the roughness increases, giving 
most of this tendency shown in the second diagram. 


The curve 3 represents the resistance of the air to the 
passage of the vehicle and, given the vehicle the resistance 
can be computed for all the speeds of the diagram. It will 
be the same for uniform speed for all pavements. 
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Curve 4 represents the sum of the three resistances or 
the total tractive resistance. 

The accompanying table, reproduced from the report, 
gives a summary of the result on each kind of pavement 
tested, and is worthy of close and careful study. The second 
diagram gives in graphical form the same results, still further 
combined. The relative tractive resistance of the various 
pavements at the various speeds of the tests are clearly 
shown in the diagram. 

The greater necessity for smooth hard surfaces as the 
speed of traffic increases is clearly shown. While the tractive 
resistance of asphalt pavement increases only about two 
pounds per ton with an increase of speed from 10 to 15 
miles per hour, the tractive resistance of a rough granite 
block pavement with sand filler increases nearly 11 pounds 
with an increase from 8 to 12% miles per hour; a lower speed 
and a smaller increase in speed make 5% times the increase 
in resistance. This condition is emphasized again by a com- 
parison of the two granite block pavements; the comparatively 
smooth granite pavement with cement filled joints showing 
far more favorable results than the rougher granite block 
pavement with sand filled joints. 

The conclusions drawn from a study of the results of these 
experiments on urban roads with a solid-rubber-tired motor 
truck between speed limits of 8 and 15.5 miles per hours are 
as follows: ; 

(1) The over-all efficiency of the test-truck mechanism, 
as described in the report, between battery terminals and 
rear-wheel treads, reached a maximum value of about 78 per 
cent., under the most favorable conditions. 

(2) The mechanical efficiency of transmission from mo- 
tor shaft to rear-wheel treads, for the truck tested, shaft- 
driven thru a single-reduction worm gear, was found as high 
as 90 per cent. 

(3) Tractive resistances are most conveniently expressed 
as an equivalent percentage grade; i. e., a level road of definite 
tractive resistance may be regarded as a road of zero tractive 
resistance, but rising uniformly x units in 100 units of road 
length, or having an equivalent grade of x per cent. 

(4) Under the conditions of these tests, the tractive resis- 
tance on level roads, in the absence of wind, is composed of 
(a) displacement resistance, (b) impact resistance, and (c) 
air resistance. 

(5) The displacement resistance varied from 0.85 per cent. 
equivalent grade, for a hard smooth asphalt or bituminous 


SUMMARY OF TRACTIVE RESISTANCES OF DIFFERENT URBAN ROADS AT DIFFERENT SPEEDS 
All tractive resistances are expressed in equivalent per cent grade. 














Road Equivalent per cent grade Per cent increase in| Comparative tractive resistance factors 
tractive resistance referred to asphalt roads 
from 16 to 20 
Type Condition at 16 km./hr. (10| at 20km./hr. (12.4 km. per hr. 
miles per hour) miles per hour) at 16 km./hr. at 20 km./hr. 
I 55. io-oy sarc wi acl waa good 0.93 0.97 4 1.0 10 
Gs ons accssstariasswcead poor 1.03 1.16 11 1.11 1.20 
Se a good 1.10 1.15 5 1.18 1.18 
SE NN sso so cee caweeew se good 1.12 a 8 1.20 1.25 
IN oes oa. cha wiareactiacane slightly worn 1.14 1.97 11 1.23 1.31 
IIE IIE ois o:0 sth ecnlewicces a good 1.83 2.16 18 1.97 2.23 
Granite block with cement joints good 1.16 1.37 18 1.25 1.41 
Macadam, water bonded...... dry and hard 1.06 i. 10 1.14 1.20 
Macadam, water bonded...... dfair, heavily oiled 1.63 1.76 8 1.75 1.82 
Macadam, water bonded...... poor, damp 
some holes 1.65 1.89 15 1.78 1.95 
rrr good 4.97 1.97 9 1.26 1.31 
PEt MMe ke ccxcnces very soft 1.67 1.76 5 1.80 1.81 
Tae MIN 9 i. 6:6. «ce cvccenss many holes, ex- 
tremely poor, soft 2.38 2:75 16 2.55 2.85 
CG tis cpewinnwua vote’ fair, hard 1.25 1.39 11 1.35 1.43 
CN ie omnes ccamed fair, dusty 1.37 1.50 9 1.47 1.55 
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concrete to 1.6 per cent. for a very soft tar-macadam road, and 
was practically constant, for all speeds considered, on any 
given road. 

(6) The impact resistance increases with the velocity, 
with the total weight of vehicle, and with increasing road- 
surface roughness. In these tests, the impact resistance of 
good asphalt or bitulithic or other smooth pavement, was 
practically negligible, and reached its highest values on 
granite-block roads with sand filled joints, and on badly 
worn macadam pavements. The rate of increase of impact 
resistance with speed was most marked on the roughest roads. 

(7) At the vehicle speed of 12.4 miles per hour, the 
air resistance for the vehicle tested, assumed to be dependent 
only on the speed, was roughly 0.11 per cent. equivalent grade; 
i. e., from 4 per cent. of the highest, to 12.5 per cent. of the 
lowest, total tractive resistance. 

(8) The following urban pavements are enumerated in 
the order of their desirability for vehicle operation from the 
point of view of tractive resistance at 12.4 miles per hour, 
as found in this investigation. (1) asphalt, (2) wood block, 
(3) hard smooth macadam, (4) brick block, (5) granite block 
with cement-filled joints, (6) cinder, (7) gravel, (8) granite 
block with sand-filled joints. 

(9) The equivalent grade at 12.4 miles per hour of a 
badly worn city macadam road, was found to be nearly three 
times as great as that of the best asphalt road tested. This 
means, at this speed, a consumption of energy at wheel treads, 
of nearly three times as much on level poor macadam roads 
as on good level asphalt roads. 

(1) Increasing the gross weight of the vehicle by 12 per 
cent., thru loading, was found to have no effect on tractive 
resistance within the observed speed limits for smooth roads 
in good condition; but on rough roads, a distinct increase in 
tractive resistance with this extra weight was observed. 

(11) The presence of a layer of dust, say %%4-inch thick, 
on a fair macadam road, was found to increase the equivalent 
grade of tractive resistance, at all tested speeds, by about 
0.15 per cent. 

(12) A freshly tarred and therefore very soft tar-macadam 
road was found to have an increased tractive resistance equiv- 
alent, at substantially all tested speeds, of about 0.5 per cent. 
The tires in this case sank about 0.8 inch into the road bed, 
the gross car weight being 4710 pounds. 

(13) The total range of tractive resistance equivalent 
grade covered in the tests, was from 0.93 per cent. on the 
best asphalt road, at lowest speed, to 2.7 per cent. on the 
worst macadam road, at nearly the highest speed. 





Specifications for Wood Block Paving 


The specifications for wood block paving and for the oils 
and tars used in treating the blocks, which were approved by 
a joint conference in September of representatives of a half 
dozen societies interested in the subject, were adopted by the 
American Society of Municipal Improvements in October, 1916, 
and have now been adopted by the American Wood-Preservers’ 
Association. This is the result of several years of hard work 
by committees in both these societies and represents very 
nearly the latest advances in the practice of treating and 
laying wood paving blocks. A minority report on the pre- 
servatives used gave rise to some discussions prior to the 
convention, which indicates to the reader not immediately 
connected with the work that one point in the specifications 
for mixtures of creosote and tar for treatment purposes may 
not be sufficiently guarded, the criticisms of the adopted spec- 
fications made in the minority report not being squarely met 
in all reports in the reply thereto. The position of the ma- 


jority regarding the expression of opinion as to the relative 
merits of the compounds specified may or may not be well 





taken, but in either case, it should not and need not interfere 
with the safeguarding of every inlet thru which unsatisfac- 
tory materials may have a chance to enter. 





Cheaper Excavation 
By J. B. Stoneking, M. E. 


Contractors and engineers are feeling the acute shortage 
of the cheaper labor used in excavation work, such as founda- 
tions, basements, cellars, water storage reservoirs, trench- 
ing, and cuts in street, road and railroad construction and 
the consequent demand for higher wages. Hence, they are 
looking for any good method of saving labor, adapting means 
which have been successful in keeping down costs. 

Probably, the chiefest of these is the development and 
use of the lower grades of dynamite. In rock, the efficiency 
of dynamite has long been recognized, but when this high 
grade explosive was used in earth excavation work, the 
results were far from satisfactory, due to the character of 
the material being worked, rock work requiring a quick- 
acting, shattering force to give results, while in earth a 
comparatively slower-acting and heaving or lifting effect is 
desired. Recognizing the necessity for an explosive of this 
kind, the manufacturers have worked out a low-grade, slow- 
acting, heaving, comparatively insensitive and safe to handle, 
low-freezing dynamite, which contractors have been quick to 
adopt in their search for an efficient means of cutting down 
labor costs . It is used in conjunction and in combination with 
all types of mechanical excavators to hasten and cheapen 
the work. In this connection the method generally pursued 
is to do the drilling or punching of the bore holes, and the 
firing at a time when it will not interfere with the other 
operations, 

On large projects, even where the steam shovel is used, 
it is generally necessary to loosen the material by blasting 
ahead of the shovel where large imbedded boulders, com- 
pacted earth, or hardpan are encountered. In order to secure 
the maximum efficiency of the machine, the shovel must be 
filled at every trip, hence it is not advisable to make the 
shovel do very much digging in hard material to fill it, as the 
yardage handied will be too low for any profit. Often 
the use of a little dynamite on large boulders, old water 
mains, large roots, stumps, and other obstructions will save 
a broken cable and consequent delays. 

In shallow excavations where the material is not too hard 
to plow successfully and where ample room may be had 
in which to turn, the horse or tractor-drawn elevator-grader 
gives good results. The use of the wheeled scraper, buck 
scraper, slip, and “Fresno” scapers are limited to very soft 
material, hence plowing to loosen same is essential. In 
hard ground, or where there are boulders, roots, stumps, or 
hardpan, plowing becomes very unsatisfactory and costly, 
and sometimes, impossible. By the proper use of dynamite 
the plowing may be dispensed with entirely at a considerable 
Saving, and, even in easily plowed ground where it is desired 
to leave the banks and corners of the excavation perpendi- 
cular, a great amount of hand picking and shoveling may be 
saved by blasting out the corners and sloping toes. 

Where the work is very small or the areas too restricted 
for the use of teams in plowing, the question of hand labor 
is a very serious one. Low-grade dynamite is the salvation 
of the contractor in this case, and its successful and rational 
use has been the turning point from loss to profit. 

Excavation work should not be done while the ground 
is frozen, for the costs are considerably increased. If work 
must be prosecuted regardless of weather conditions, the 
most efficient labor-saver is the low-freezing dynamite. Care 
should be taken not to blast too far ahead of the shovel 
and scrapers or the material may consolidate again. 
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Asphaltic Concrete Pavements Laid in 1916 
and Proposed for 1917 


Descriptions of Pavements as laid, cost per square yard and total cost. 
Design, Cost and Quantity are shown. 


Concrete Binder Surface 
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Double Duty for South Bend 


The city of South Bend, Ind., has in operation its new 
South Bend Double Duty aerial and pumper. The aerial 
truck is drawn by a four-wheel tractor and carries a 75-foot 
extension ladder, which folds to 37 feet. A three-inch line of 
hose extends the full length, has a nozzle at the top and can 
be operated from the ground. The ladder has a nozzle at the 
top and can be operated from the ground. The ladder is 
hoisted by two spiral springs and can be rapidly put in place. 
The weight of the hoisting device is carried on the rear of the 
tractor and with the additional rear wheels of the truck, mak- 
ing three seats, enabling the driver to attain a speed of 35 
miles an hour and turn corners with ease. 

The Double Duty pumper is driven by a 140-horse-power 
six-cylinder motor and is capable of throwing 1,000 gallons of 
water per minute, and 750 gallons in the same length of 
time when pumping from the river or wells. A stream can be 
thrown over the tallest building in South Bend. Two 9-ft. 
length hard suction hose are carried for river work as well 





as 20-ft. of soft suction hose for hydrant use. Both pieces of 
apparatus are equipped with two independent ignition sys- 
tems of feeding from 35-gallon gasoline tanks that are carried. 

Both pieces are furnished by the South Bend Motor Car 
Works. 





The Knox Fire Tractor 

The tractor as illustrated is equipped with two sets of 
brakes, one set being operated by hydraulic power and con- 
sequently insuring a very positive degree of braking control. 

This type of tractor is readily and easily detachable, as the 
fifth wheel, or platform, is so constructed as to fit the platform 
of almost any type of steamer, truck or other form of regula- 
tion fire apparatus. The coupling is made by way of an ordi- 
nary king bolt. 

“The fire tractor,” states a well-known chief, ‘enables a de- 
partment to retain its old apparatus. It makes the original 
investment produce by enabling us to get horse-drawn ap- 
paratus to the fire in record time. 














GRAMM-BERNSTEIN COMBINA- 
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“The tractor eliminates the constant expense of horse up- 
keep and a tractor will turn even shorter than a team, which 
means unusual ease of operation at the fire or when plowing 
thru congested traffic. A tractor is also easily detach- 
able and can be transferred whenever repairs are necessary 
or any other apparatus to be pulled.” 





Presents City with Fire Truck 


A Reo fire truck was recently installed in the fire depart- 
ment of Sayville, L. I., N. Y., with the compliments of Com- 
modore Bourne, president of the Singer Sewing Machine 
Company, 

By changing the gear ratio a speed of from 30 to 35 miles 
per hour was developed. The only other change in the stand- 
ard chassis was to oversize the rear tires and add an electric 
starting and lighting system. 

The seat for the driver and his assistant is heavily uphol- 
stered in black leather. Running boards on both sides and at 
the rear are standard fire department type, with polished brass 
hand rails extending full length on both sides of the body. 
The car has two 35-gallon copper tanks for holding the chem- 
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icals, and a reel carrying 200 feet of four-ply chemical hose, 
receptacles for carrying extra acid jars and containers for 
soda with which to recharge the tanks. 

A 24-foot extension ladder and a 12-foot ladder equipped 
with folding hooks are mounted on either side of the body of 
the truck, which also carries fire axes, crowbars and two three- 
gallon regulation fire department type hand extinguishers. 
The truck has a ten-inch locomotive bell, a hand siren, nozzle 
holders for carrying two play pipes, a pike pole, lanterns, 
basket for carrying rubber coats, fire lanterns, ete. In the 
body of the truck is space for carrying 1,200 feet of 2%4-inch 
regulation fire hose. 





The Northern Trailerpump 


We are illustrating an entirely novel type of fire apparatus 
as embodied in the Northern “Trailerpump,” which consists of 
a gasoline motor of standard make geared direct to a Rotary 
Fire Pump, mounted cn a light-weight four-wheeled trailer 
chassis. 





NORTHERN TRAILER PUMP 














This apparatus is a single duty fire pump. It is to be 
coupled to the rear of any other fire apparatus and trailed to 
the desired fire hydrant, where it is uncoupled and left in 
charge of the engineer who rides on the rear step. 


The illustration show the first machine made of this type. 
This machine, which is equipped with a 30-horse-power, S. A. 
E. rating, four-cylinder motor, pumps 410 gallons per minute 
against 135 pounds pressure, drafting water twelve feet. 
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Motor Apparatus in Fire Departments 


(Continued from March number, page 161.) 


In the second column of this table, in describing combinations, ae stands for aerial ladder equipment; ch, chemical; chf, chief 8 car; 
ho, hose; h.p., high pressure; L, electric; 1, ladders carried on combination trucks; ladd, city service hook and ladder equipment; mot, 
motorcycle; pp, gasoline pumping engine truck; sal, salvage corps truck; sg, squad wagon; st, steam pumping engine; sup, supply 
wagon ; tow, water tower; tr, tractor; tr. ae, aerial ladder truck hauled by tractor; tr.la, hook and ladder truck hauled by tractor; 
tr. st, ~~ hauled by tractor; tur, turret. o in column of “Years service’ means that apparatus is new or not yet in service. 9D, 
pyrene cylinders. 


1—Cost of gasoline and repairs. 2—Cost of gasoline, oil and tires. 3—55 gallons gasoline, 3 gallons oil. 4—180 gallons gasoline, 
10 gallons oil. 5—40 gallons gasoline, 3 gallons oil. 6—105 gallons gasoline, 4 gallons oil. 7—Difference in cost of repairs in the two 
machines due to pneumatic ‘ires on one and Dayton airless on the other. Both cars now equipped with Dayton airless. 8—Cost of 
repairs and gasoline and oil. 9—Materials only; repair work done by drivers or mechanicians in fire department. 10—Cost of repairs 
for all 28 machines in the department. 11—Cost per horse employed in the department. 12—6 gallons. 13—Sum for four American-La 
France pumping and combination. 14—These cost figures include all three pieces of apparatus and the cost of gasoline and oil includes 
also some police apparatus. 15—10 miles of streets in good condition, 5 fair, 15 bad. 16—gallons of gasoline. 17—542 gallons gasoline. 
30 gallons oil. 18—121 gallons gasoline, 20 quarts oil. 19—214 gallons gasoline, 75 quarts oil; 20—25 per cent good, 40 per cent. fair, 35 
per cent. bad. 21—40 per cent. good, 40 per cent. fair, 20 per cent. bad. 22—Two-thirds good, one-third fair. 
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Meetings of Organizations 

April 10-14, at Horticultural Bldg., Ottawa, Ont. 
ion Good Roads Association. 
New Birks Bldg., Montreal, Que. 

April 16-17, at Palace Hotel, San Francisco, Cal. Spring 
convention of Portland Cement Association. Special train 
leaves Chicago, Northwestern station, at 8 p. m., April 13. 

Apirl 17-20, at Birmingham, Ala. U. S. Good Roads Asso- 
ciation. J. A. Rountree, sec’y, 1021 Brown-Marx Bldg., Bir- 
mingham, Ala. 

May 7-9, at Kansas City, Mo. 
Planning. 
Mass. 

May 7-11, at Richmond, Va. American Water Works As- 
sociation. J. M. Diven, sec’y, 47 State St., Troy, N. Y. 

June 11, at Buffalo, N. Y. New York State Conference of 
Mayors and Other City Officials. W. P. Capes, sec’y. 


Domin- 
Geo. A. McNamee, sec’y, 909 


National Conference on City 
Flavel Shurtleff, sec’y, 19 Congress St., Boston, 





Civil Service Examinations 


At any time papers are sent in: Architectural draftsman 
in Bureau of Yards and Docks, Navy Department, at $3.04 to 
$6 a day; electrical draftsman in Navy Department, at $3.52 
to $6 a day; structural steel draftsman in Bureau of Yards 
and Docks, Navy Department, at $3.04 to $8 a day; architec- 
tural draftsman in same bureau, at $3.04 to $6 a day. 

April 10: Mechanical draftsman, Ordnance Bureau, Navy 
Department, at $3.52 and $4.24 a day. 

April 11: Engineer, Indian Service, at $600, $720 and $840 
a year. 

April 11, 12: Laboratory assistant in Bureau of Stand- 
ards, Department of Commerce, at $900 to $1,200 a year; ar- 
chitectural draftsman in office of supervising architect, Treas- 
ury Department, at $1,200 to $2,000 a year. 

April 18: Assistant inspector of engineering material, at 
$4 to $4.48 a day; skilled laborer qualified as elevator machin- 
ist in Department of Agriculture, at $900 a year. 

April 18, 19: Architectural and structural steel draftsman 
in offices of inspectors of lighthouse districts in Milwaukee 
and Buffalo, at $1,500 a year. 





Technical Society Notes 


The Society of Terminal Engineers has been chartered in 
New York to promote the study of railroad terminals and me- 
chanical freight handling. It wil! hold regular monthly meet- 
ings. J. Leonard, secretary, 1133 Broadway, New York City. 

The American Association of Engineers of Chicago has es- 
tablished its first engineering university chapter at the Uni- 
versity of Illinois, Urbana. Victor A. Pecchia, secretary. 


The Granite Paving Block Manufacturers’ Association of 
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the U. S. held its annual meeting at the Belmont Hotel, Bos- 
ton, Mass., February 29, and elected eleven directors from 


New England, New York, Georgia and North Carolina. Zenas 
W. Carter is field secretary. 

On March 8-10, at El Paso, Tex., the Southwestern Society 
of Engineers was organized, with over 100 charter members 
from all branches of engineering and architecture in active 
practice for at least six years. A number of excellent papers 
were read. The officers elected included Dean A. F. Barnes, of 
the New Mexico College of Agriculture and Mechanic Arts, 
president, and Forest E. Baker, El Paso, Tex., secretary. 





Miles City Light, Heat and Water Plants 


Superintendent J. J. McGill, of Miles City, Mont., electric 
light, steam heating and water supply plants, shows very 
excellent results for the last calendar year. 

The electric light and power plant, after allowing interest 
and depreciation gained $21,907.77, or about 25 per cent. of 
the net revenue. The city is now well covered with distribu- 
tion lines, 3% miles having been added last year, also new 
300-h.p. boiler, 375-h.p. engine, 150 Kw. generator, and new 
switchboard panel. Boilers are not up to engines in total 
capacity, viz., 1,050 h.p., as compared with 1,175 h.p. of en- 
gines. 

The steam heating plant increased from 3 customers to 24 
during the year and the revenue was $3,700. The water plant 
pumped 690,177 gallons a day, ranging from 331,800 minimum 
to 1,305,600 maximum, and the monthly pumpage varied from 
12,268,400 gal. in January to 29,727,600 gal. in August. Sul- 
phate of alumina, as used as coagulant in pumping the water, 
2.94 grains per gallon. 

Increases during the year were 21 per cent. in electric out- 
put with a decrease of 1 per cent. in fuel used, making 22 per 
cent increase in efficiency of fuel; 64% per cent. in operating 
wages. The decrease in coal used was in the face of an in- 
crease of nearly 3,000,000 cu. ft. in the amount of space heated 
by the connected heating plant. 





Personal Notes 

B. W. Macy is city engineer of Salem, Ore. 

E. O. Hathaway is the engineer of the Federal Department 
of Public Roads and Rural Engineering at Minneapolis, Minn., 
in charge of the fourth district, composed of Minnesota, Wis- 
consin, North Dakota and South Dakota, under whom some 
$425,000 of the national appropriation will be spent the first 
year, which is less than half the total cost of the roads so con- 
structed. 

Clifford Goplerud, Osage, Ia., is the new county engineer of 
Mitchell county. 

Guy H. Miller will have supervision of the roads con- 
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structed under federal aid in the district comprising New 
England, New York, New Jersey and Delaware, with offices in 
the postoffice building at Troy, N. Y. 

Charles Lawrence has been appointed city engineer at War- 
ren, O. 

Newell D. Darlington has been selected as chairman of the 
California State Highway Commission in place of Charles D. 
Blaney, resigned. 

J. J. Pastoriza, who is responsible for the unique system of 
taxation in use in Houston, Tex., has been nominated for 
mayor, which is equivalent to an election. 

G. C. Brehm has been appointed city engineer of Marlboro, 
Mass., having been taken from a similar position at Waynes- 
boro, Pa. 

George H. Frost, founder of Engineering News and of tech- 
nical journalism in the civil engineering field, died on March 
15, at the age of 79. 

E. Kemper Carter has resigned his positions of city engi- 
neer and superintendent of water works of Liberty, Mo., 
which he has held for the past four years, to represent the 
Standard Asphalt and Rubber Co. of Chicago and Kansas in 
Missouri, Kansas, Iowa, Nebraska and Oklahoma. His head- 
quarters for the present will be in Liberty where he will also 
act in an advisory capacity for the city for some time. 

Paul P. Stewart, chief engineer of the Ketler-Elliott Erec- 
tion Co., has been appointed a national director of the Amer- 
ican Association of Engineers, Chicago, IIll., in place of A. H. 
Koom who has become general manager of the association. 

J. R. Wemlinger, C. E., president Wemlinger Steel Piling 
Co., and secretary American Society of Engineering Contrac- 
tors, has been appointed to the rank of first lieutenant in the 
Engineer Offcers Reserve Corps of the United States Army. 





Garbage for Fuel 


On March 13 a test was made of Oakoal bricks made of 
about equal parts of paunch manure from the packing houses 
at the Union Stockyards and screened Indiana coal, with about 
5 per cent. of tar. At the same date a test was made of the 
coal regularly used in the Willoughby building, where the test 
was made. The test was supervised by engineers of the Con- 
sumers’ Ice and Coal Company, two of the Chicago packing 
houses and others, and detailed report was made by Armour 
& Co.’s engineers. They report, among other things, that in 
the 2% and 3-hour tests made, 587 pounds of fuel of each kind 
were used, Oakoal evaporating 3,409 lb. of water and coal 3,291 
lb. Practically the same amount of ash was made by both 
fuels. Oakoal evaporated 5.82 lb. and coal 5.73 lb. per pound 
of fuel. Overall efficiency is stated to be 54.35 per cent. for 
Oakoal and 40.9 for coal. B.t.u. per pound of Oakoal amounted 
to 10,850, with 2,800 left in the ash, and were 13,925 per pound 
of coal, with 8,450 left in the ash. Equally good results are 
reported to have been obtained from Oakoal fuel made from 
the ordinary run of garbage and refuse of the usual city col- 
lection. 





Building and Engineering Construction in 1917 


The F. W. Dodge Company report totals of their reports 
each year from 1910 to 1916 inclusive of the money spent in 
constructing buildings and engineering structures. In each 
district into which the country is divided the amounts spent 
in 1916 are materially greater than in any preceding year 
by twenty to fifty million dollars, except the central west, 
Indiana to eastern Kansas and Michigan to Wisconsin, where 
the excess, in this case over 1915, is nearly $150,000,000. The 
total excess over 1915 in the states north of the Ohio and 
east of the Missouri is over $400,000,000. Some of this may 


be due to more thoro reports but undoubtedly the figures give 
the right idea, and the reasons are not far to seek. 
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Publications Received 


The American Institute of Architects has just issued an 
illustrated volume showing recent striking progress in city 
planning. Its cost is $1, and it can be obtained of the journal 
of the institute, the Octagon, Washington, D. C. 

The paper by F. W. Ballard, constructor of the Cleveland, 
O., electric light and power plant, before the Cleveland En- 
gineering Society, on the operation of the Cleveland municipal 
electric light plant and the 1915 audit, is a defense of the 
bookkeeping employed in the early history of the plant, which 
asserts at the end that even with the restrictions and changes 
of entries made by the auditor, the plant in 1916 could have 
paid more than 7 per cent. interest on its investment, with a 
maximum rate of 3 cents per kw.-hr. Mere bookkeeping, 
therefore, could not conceal the financial success of the plant. 

The Classification Scheme of the Library for Municipal 
Research at Harvard University, by Joseph Wright, superin- 
tendent of the library. Paper, 26 pp., 50 cents. Harvard Uni- 
versity, Cambridge, Mass. 

Specifications for Fire Hose and report thereon by the 
Rochester, N. Y., Bureau of Municipal Research. James W. 
Routh, chief engineer. 

Public Road Mileage and Revenues in the Southern States 
in 1914, being Bulletin No. 387 of the U. S. Department of 
Agriculture. 

A booklet entitled “Your Streets,” showing many views of 
concrete roads and streets, is distributed by the Portland Ce- 
ment Association, -Chicago, Ill. Integral curb for concrete 
pavement is a companion booklet. 

Report of Tuberculosis Survey of Michigan, by the State 
Board of Health, John L. Burkhart, secretary, Lansing, Mich. 

Report of Detroit, Mich., Water Commissioners, Theo. A. 
Leisen, general superintendent. 

Report of Water Commissioners of Danvers, Mass., for 
1916. Henry Newhall, superintendent. 

Boston, Mass., Statistics for 1916, issued by the city sta- 
tistics department. 

The annual edition of the Bulletin of the Affiliated En- 
gineering Societies of Minnesota for 1916 has just been issued. 
T. D. Sterling, business manager, St. Paul, Minn. 

The annual volume of proceedings of the Municipal En- 
gineers of the City of New York for 1915 has just been re- 
ceived. Engineering Societies building, New York. 

The weekly numbers of the “Official Index to State Legis- 
lation,” published by the joint committee on national legisla- 
tive information service of the American Association of Law 
Libraries and the National Association of State Libraries, con- 
tain full information down to date of publication regarding 
every bill in every state legislature in session, corrected and 
cumulated each week. The bills are arranged numerically and 
are fully indexed also by subjects, so that they can be found in 
any way desired. An annual cumulated edition puts the data 
in form for preservation and ready reference. The service is 
very valuable to those in its line and is a very expensive serv- 
ice, as well as of use to a limited number of organizations. A 
subscription to the entire service of weekly and annual num- 
bers and supplements is $100. 

Trautwine’s “Concrete” is a reprint from Trautwine’s 
“Civil Engineer’s Pocket Book” of the pages in various parts 
of the book treating of concrete and the principles of strength 
of materials and of design applicable to that material, making 
a compact little book, easy of reference and very fully indexed, 
covering the essentials of the subject, and including a direc- 
tory of selected results of experiments by many experts and a 
digest of the most authoritative specifications for all classes 
of work. 

Comparative Financial Statistics of cities under council 
and commission government for 1913 and 1915. Compiled by 
the U. S. Bureau of the Census. 
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Setting Up Side Forms 


The first essential in building a concrete road is the side 


forms. It is not economy to buy wood or light steel forms. 
The wooden ones usually are not fit to use the second time, 
and the light steel forms are easily bent in handling and do 
not lock securely at the joint. A depression or unevenness 
at the joint means a depression in the road surface. 

We are illustrating a method by which iron pins can be 
used to prevent the concrete from spreading the forms. 

The bottom of the side form does not always rest on the 
subgrade. Workmen will often stand on the forms and drive 






¥. 
‘- 


¢ ge 


i at 


¢ 





BAKER FORM 


aN, | 


their shovels down on them or drop heavy material across 
them. The result is, if suspended upon a sharp iron pin, they 
go down, and a depression occurs in the road. 

We recommend the stretching of a line to the grade at the 
top of the form, then driving under the line every five feet a 
wooden hub 2x2-in and 3-in. to 5-in. long (depending on the 
subgrade) till its top is 6-in. below the line. If the side forms 
are then set on the hubs and held in place by two iron pins 
to each section, there will be no settlement or knocking out 
of line. The hubs can be used over and over again and add 
little, if any, to the cost of setting forms. 





High-Pressure Road Oiler 
The Worley-Logan Atomizing Oiler heats and applies the 
oil at an exceedingly high temperature. “The oil is displaced 
by means of air pressure,” state the manufacturers, “and is 





applied to the surface in a form of mist, under 100 to 125 
pounds of air pressure. By so doing we acquire an even and 
equal distribution of oil to each and every square inch of sur- 
face, forcing it to penetrate instantly to a depth which, with 
ordinary machinery, would take days or weeks to accomplish, 
and at no time do we apply oil heavy enough to close the pores 
of the earth to prevent penetration, because it is applied in 
the form of a mist or vapor to prevent sealing the pores. 

“There will be no pools or puddles of oil when applied with 
this outfit, as the horse tracks, ruts or lower portions of the 
road receive no greater amount than knolls or high portions 
of the road. > 

“The idea and system of oiling one side of the road or 
street, covering the surface completely and closing same to 
traffic, thinking and believing it will in time penetrate, is 
incorrect and should be dropped. If the surface is hard 
and penetration cannot be had and an application of oil is 




















END VIEW OF WORLEY-LOGAN ATOMIZING ROAD 
OILER, TAR AND ASPHALT SPREADER, SHOWING 
HEATER, STEAM AND AIR GAGES, OIL AND WATER 
GAGES, TOGETHER WITH LEVER CONTROL. 
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necessary for sanitation, dust purposes, or to renew the life 
of asphalt oils previously applied, it should be distributed in 
extremely light quantities. Boulevards should receive about 
1/10 and not to exceed % of a pint of oil per square yard, 
evenly and equally distributed under high temperature and 
should be atomized and applied in the form of mist. When 
this is done by and thru the system of atomization you will 
find a vast difference in final results.” 





Auto-Crane a Labor-Saver 


The average contractor is rather unwilling to tie up large 
sums of money in special machines, the use of which is con- 
fined to certain seasons and to individual kinds of work. One 
of the features which should most commend the Byers Auto- 
Crane to contractors harboring that viewpoint is its genuine 
adaptability to a wide variety of work under variable working 
conditions. 

The Auto-Crane is a cross between a locomotive crane and 
a motor truck, with all the advantages that are apparent in 
that combination. It is a small, high-powered steel derrick 
that travels readily over the ground on its own power to any 
place it may be needed. The experiences of contractors now 
using the outfit show it to be the equivalent of twenty or 
more ordinary laborers. It eliminates many salaries and the 
nuisance of constant supervision to keep overly large gangs 
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DIGGING DRAINAGE DITCH IN INDIANA. 
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HANDLING STEEL SHAVINGS IN AMERICAN HARD- 
WARE CO. YARDS., NEW BRITAIN, CONN. 
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from “stalling” on the job. Incidentally its operating ex- 
pense is only a fraction of the pay roll for the hand laborers 
it displaces. One round trip of boom and bucket per minute 
is guaranteed by the manufacturers and, it is said, that the 
record can easily be bettered by a good operator. 

The outfit is delivered entirely set up and ready for work 
after putting on the boom and wheels. It is easily shipped 
from job to job by either road or street, inasmuch as its size 
comes entirely within railroad and highway clearances for 
both city and country. It will travel almost any place that a 
motor truck will go and spots cars by means of a winch head. 
All operations are controlled by a single operator at his stand; 
bucket control, boom swing and peaking, two-way traction 
and steering. 


“The Auto-Crane saves us $10 per day in labor bills alone,’” 
states A. H. Read, of the National Roofing Company, Omaha, 
Neb. “On account of range of boom we readily place materials 
into bins and thence by gravity into wagons or trucks at the 
rate of a truck in three-fourths of a minute. We use this de- 
vice chiefly for car-unloading, altho it would be as practical 
for excavating, backfilling, etc., did our work necessitate.” 


The Hoffman-Townsend Company, Mt. Carmel, Illinois, use 
this device in the loading of hauling cars which run on port- 
able track. “It would not be fair to make performance com- 
parisons with manual labor,” states this concern, “as in our 
case it does the work of 40 men. A saving on the average 





CHARGING TRACTION PAVING MIXER SKIP° ON 
STREET WORK. GERMAN ROCK ASPHALT CO., BUF- 
FALO, N. Y. 
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UNLOADING GRAVEL FOR STREET WORK AT FLINT, 
MICH. CITY OF FLINT, OWNERS. 


BYERS AUTO-CRANE. 








204 MUNICIPAL ENGINEERING 


of $50 per day would be a conservative estimate. The ma- 
chine moves from place to place under its own power and 
on hard ground requires no planking at all. It has a full 
half-swing and works from either side. We have had this ma- 
chine in operation eight months and repair bills average $5 
per month, principally for new cable.” 

The P. M. Johnson Company, St. Elmo, Illinois, use the 
Auto-Crane principally for unloading sand and gravel from 
railway cars. “This outfit is within all clearance regulations,” 
writes Mr. Johnson, “and planking is seldom required, as the 
broad traction wheels keep it from sinking in. The boom 
range enables us to overcome many obstacles presented by dis- 
advantageous location of cars and size of bins into which the 
material must be placed.” 

The Granite City Lime & Cement Company, Granite City, 
Illinois, use this outfit in car unloading and estimate their 
“savings over manual labor were from $50 to $75 per day, as 
the Auto-Crane enables us to unload a car of sand or gravel 
in about 20 minutes. Its traction is positive, as we have 
moved it a distance of 8 miles over country roads (under its 
own power).” 

The Harrison Engineering & Construction Company, Buf- 
falo, New York, use their Auto-Crane in the handling of ma- 
terials from cars to road and from cars to trucks. Their ex- 
perience is that the device “saves the salaries of from 10 to 
25 men, depending on the size of the job. It costs but $11 
per day to operate the crane: Engineer, $5; firemen, $3; 
craneman, $3.” 

The Marsh Engineering Company, Des Moines, Iowa, use 
their Auto-Crane for ditching, excavating and loading. “We 
find this outfit as practical for one purpose as for the other,” 
writes Mr. Marsh. “It excavates for bridge abutments, ditches 
on river cut-offs, unloads cars and drives piles (with swing- 
ing leads) for which purpose it is especially valuable to us. 
We have used it for driving false work across several streams, 
it being able to travel over and drive ahead. It has driven 
250 piles and sheeting down and filled the same with earth. 
We now have it on false work in the Des Moines river, where 
we intend to use it soon for driving cofferdam sheeting with 
a steafn hammer, as the boom can command the greater part 
of the area required and the boiler furnish the steam. Alto- 
gether, we find it a very handy piece of equipment on work 
to which it is adapted. For excavation we use a one-half cubic 
yard Owen clamshell and have taken out from 200 to 300 cubic 
yards a day in ordinary earth.” 





Water Test at Boston Show 


In order to demonstrate that the Pittsburg Paving Joint 
will remain consistent in all temperatures and in fluctuating 
changes of extreme temperatures, The Asbestos Protected 
Metal Company conducted a series of water tests at the recent 
Good Roads Show held in Boston. 

“This test,” states Mr. R. George Miller, “comprised three 
tubs nearly full of water, one tub containing water at a heat 
of 160° F.—this temperature was obtained by the use of an 
electric immersion heater. The second tub contained water at 
a temperature of 65° to 70°.F. and the third tub contained 
water at a temperature of 28° F.—this was cbtained by form- 
ing a brine thru the mixture of ice and salt. In each tub a 
floating thermometer was placed so that all those who were 
interested in the test could see for themselves the temperature 
of the water in the tubs. Samples of Pittsburg paving joint 
were placed in the water in each of the tubs and allowed to 
remain there during the whole period of the convention and 
were only taken out for demonstration purposes. 

“The samples, when taken from the water at a temperature 
of 160° F., altho, of course, softer, showed no signs of bleeding 
or melting, and a temperature of 160° F. is never obtained in 


a road on the hottest day in summer. The average tempera- 
ture of a road being about 115°. Samples taken from the 
water at 28° F. showed no signs of cracking or breaking and 
were as pliable as those samples which were not immersed in 
water. It is a known fact that asphalt will take up the tem- 
perature of water in considerably less time than it will take 
up air temperature, in fact, asphalt remaining in water one 
hour has absolutely taken up the temperature of the water in 
that time. To give an idea of the interest that was shown, it 
took four of us and we were kept busy practically the full 
period of the show.” 

The booth was in charge of Mr. Miller, manager of the 
Pittsburg Paving Joint department; Mr. H. W. Littlefield, 
Buffalo representative; Mr. F. Wm. Stocker, eastern repre- 
sentative, and Mr. Frank B. Goodman, Toronto, Canada, rep- 
resentative. 





Hammer Drills on Asphalt Pavement 
By J. H. Henning. 


The adaptability of hand air-hammer drills to numerous 
special purposes was illustrated in an interesting manner a 
year or two ago by J. P. Moran, a Salt Lake City contractor. 

Mr. Moran secured a contract which required the removal 
of a strip of asphalt and concrete pavement on Main street, 








LINING THE ASPHALT WITH 
CHANNELING BIT. 


Salt Lake City, alongside the tracks of the street railway, so 
that the rails might be shimmed and new pavement laid. In 
order to reduce time and labor in this work, Mr. Moran pur- 
chased two Sullivan DC-19, 40-pound hammer drills, operated 
by a small steam-driven air compressor. 

A line was laid out a foot from the outside of the rails and 
the drills were equipped with a special channeling bit to cut 
off the asphalt. When a sufficient distance had been chan- 
neled, a gadding bit was used and the surfacing material was 
removed, as shown in the seconi picture, exposing the con- 
crete. The gadding bit was again used in breaking up the con. 
crete. This was done by holding the drill in a nearly vertical 








REMOVING THE ASPHALT 
WITH DRILL AND GAD. 
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position for wedging off pieces of the concrete. In this man- 
ner pieces from 4 to 8 inches square were broken off. 

One man with the Sullivan drill was able to take up the 
asphalt and concrete at an average rate of 6 linear feet in fif- 
teen minutes, while three men “double-jacking,” by the old 
method of hand work, required an average of forty minutes 
to remove a like amount; that is, hand work required two 
hours to accomplish the same results secured in fifteen min- 
utes with the machines. 

It would seem that two or three drills of this or similar 
type, and a gasoline engine-driven portable air compressor to 
operate them, would form desirable equipment for contractors 
having road and street repair work to perform. The follow- 
ing comparison, based on the job described above, may be 
interesting. 

This shows the cost of machine work would be less than 
half that of hand work as follows: 


MACHINE WORK COSTS. 
(Based on costs and prices in June, 1914.) 


Cost of plant— 
One Sullivan WK-3 portable compressor outfit GO-h.p-).... TRS 


a Tae NE GEE oboe ctctcesceseccevcceseterseentne 0.00 
pT re rr err re a er eet 50.00 
NN a. oi nindnae Wwe Fo aA ORES EEK dK eRAS ROS OT AR OT na men $2,000.00 
Interest on plant at © PEF COME. 2.0 ccccccccsevccccccoosesces $120.00 
SC. SB a on 6 6.5.6 6000000080604 0400 040cc cede 300.00 
$ 420.00 

OQnerating 176 Gays Per VOAF, POF GOV... cccccccsccsccccses $2.40 
BONSineer, PET GAY... ccreccccccccccvcvcsesveseccsecesesocsees 3.50 
I Ce I, FE Be ob 6.6 008 0:00 600 cccntessesensennsees 5.00 
Ce: ee I OE I vb neo cuseccsvccnedenies euaueewec 4.60 
Te SS MO ib Gn edereaicrs 460sk cia eenueesweenaeeteeeenens .50 
$16.00 

Progress per day, 8 hours, 384 feet; cost per foot of work.. -416 





New Drag Line Excavator 


The Pawling & Harnischfeger Company have recently per- 
fected a new type of drag line which can be used not only to 
excavate, backfill and hoist, but is equally adaptable for the 
cleaning out of ditches, etc. 

As a drag line of Y-yard capacity, this outfit comes into 
direct competition with several %-yard land dredges now on 
the market, but enjoys the distinction of being a self-propell- 
ing machine of about 12 tons weight and equipped with cor- 
duroy tractors. This outfit is not only appropriate for lateral 
digging and large tile work, but is equally as well adapted for 
backfilling purposes. 

To the sewer and drainage contractor this new device will 
appeal as a universal outfit. It is equipped with a special self- 
acting scraper for backfilling purposes. This scraper has a 
6-foot cutting edge and will handle a full cubic yard of ex- 
cavated material at one trip and in the hands of a good op- 
erator this scraper should make from three to four trips per 
minute. No men will be required to handle the scraper, as 
the machine operator (one man) handles all levers, which are 
banked within his easy reach. By means of this new 
machine the sewer contractor will be able to unload heavy cast 
iron and vitrified sewer pipe from cars to trucks, as well as 
place same in the trench. The pulling of piling should also 
be numbered among the diversified accomplishments of this 
new outfit, thus combining the working capabilities of a loco- 
motive crane in conjunction with the united performance of 
separate backfilling and excavating units. 

This machine is equipped with a 30-foot boom, which 
swings in a full circle. It can be operated as a 1%4-cubic yard 
clamshell or %-cubic yard orangepeel. As a drag line, it is 
particularly adapted to the excavation of open or sloping bank 
ditches. As a clamshell, it will be used for the unloading of 
screenings, crushed rock, sand, gravel and similar materials 
from gondola to trucks or wagons, and any work requiring 
the operation of an orangepeel will be within the capacity of 
this outfit. As a backfiller, it will follow any size of trench 
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excavator now on the market and will be able to handle any 
narrow alley work where an excavator can be used. 

This outfit, which will be known as the P. & H. drag line 
exeavator Class No. 205, is equipped with a 30-h.p. motor, ro- 
tating at a speed of 3%, revolutions per minute. A corduroy 
traction supports the heavy part of the machinery which car- 
ries a turntable of 4 ft. 7% in. diameter. The steering wheels 
have a 16-in. face and are 40-in. in diameter. Machine weighs 
about 12 tons. 





Cutting Ends Off Pipe 


We are illustrating a Strickler No. 7 ratchet pipe cutter, as 
used in cutting the damaged ends of four carloads of 20-in. 
cast iron pipe, which were damaged in shipment, arriving 
with ends badly cracked. 

In all previous cases of this kind it was necessary to take 
each length to a machine shop-for lathe cutting, after which 
it was taken back to the job. 

The machine, as illustrated, weighs approximately 250 
pounds and cuts any pipe 16 to 24-in. in diameter, inclusive. 
The cutting blades make a channel cut around the pipe and 
do not leave either burrs or ragged edges, consequently no 














CUTTING DAMAGED ENDS OFF OF FOUR CAR 
LOADS OF 20-INCH CAST IRON PIPE WITH A NO. 7 
STRICKLER CUTTER—THREE MEN ON THE MaA- 
CHINE. NOTE THE PIECES CUT OFF. PERFECT 
CUTS MADE ON ANY PIPE % IN. TO 30 IN. 


filing or reaming is required. This type of cutter opens wide, 
easily centers up and is fastened by the tightening of one 
swing bolt. The ratchet head (which holds the handle) is 
equipped with dogs engaging the teeth on the body of the 
machine (which holds the star-fed cutting bed). As the ma- 
chine rotates around the pipe the star feeder sends the cut- 
ting tools in automatically. This type of cutter is made in the 
following sizes: 

No. 1—which cuts %-in. to 2-in. inclusive. 

No. 2—which cuts 1%-in. to 4-in. inclusive. 

No. 3—which cuts 2%%-in. to 6-in. inclusive. 

No. 4—which cuts 4 -in. to 8-in. inclusive. 

No. 5—which cuts 8 -in. to 12-in. inclusive. 

No. 6—which cuts 12 -in. to 16-in. inclusive. 

No. 7—which cuts 16 -in. to 24-in. inclusive. 

No. 8—which cuts ?4 -in. to 30-in. inclusive. 





Segment Block Construction 

“Our installation of 42-in. circular Natco lock joint seg- 
ment tile on Cedar street, Perth Amboy, N. J., insures free- 
dom from deposits and is of sufficient smoothness to permit 
the uninterrupted flow of sewage,” states Mr. Jens W. Rohr, 
engineer. 

“The installation referred to, 1700-lin. ft., permits of the 
avoidance of sharp bends and produces an irregular continu- 
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ous mortar joint between the inner and outer courses. In our 
opinion, the triple lock tongue and groove joint feature in- 
sures great strength and our experience justifies the statement 
that this type of construction can be laid up with greater 
speed and with considerable less labor than most other types. 

“The use of half lengths makes it easy to start or close 
with a square end as well as to tie into an old sewer section. 
We laid the blocks without an underdrain and no water accu- 
mulated (after the first invert tile was laid) to retard the 
placing of the sides and arch. 

“All of the blocks were laid in the trench, altho it would 
have been readily possible to build half or whole sections out- 
side the trench and then lower same into position in case we 
were working in swampy ground. On this job we used a 
center frame construction 12-ft. in length in forming the arch 
and when we had placed the last tile necessary to complete 
the arch, length of center, we dropped center and moved for- 
ward. It is our opinion that this type of construction un- 
questionably does allow a smoother, unobstructed flow line 
than an unglazed surface, thus greatly increasing sewer ca- 
pacity.” 

“Our commissioners are satisfied with our segment tile 
sewer, which is of the Natco lock joint double-ring circular 
type,” write Philips & Swanson, Gibson City, Il. 

“The installation on Fourth street is as follows: 

**1,092-lin. ft. of 45-in. (internal diameter). 
“ 188-lin. ft. of 40-in. (internal diameter). 
“92 024-lin. ft. of 38-in. (internal diameter). 


“In this piece of construction we used a wooden half circle; 
also a whole circle, which we even more successfully moved 
along as the work progressed. These circles were used as a 
support for the outer segments while the lower half of circle 
was laid and until such time as the backfilling was tamped 
into place. We also made use of a built-up center of suitable 
lengtly for constructing the arch and thru use of this center 
we found it readily possible to lay up arch, drop center, move 
forward to new position and backfill without waiting for the 
mortar to set. 

“Our experience in the construction of segment block 
sewers is that this type of construction permits of greater 
speed and economy in erection, as the work necessitates less 
equipment and calls for smaller amounts of perishable ma- 
terials,” states S. F. Crecelius, engineer, Louisville, Ky. 

“We have placed 48-in. and 78-in. circular shaped segment 
tile sewers in alleys in Beechmont, Highland Park and Oak- 
dale. The tile which we installed was of the Natco lock joint 
type, and while some of our work required a tile underdrain 
during construction, on account of unusually abnormal condi- 
tions, it is safe to state that in normal conditions it would 
require no underdrain at all. We made use of a built-up cen- 
ter of suitable length for constructing the arch and conse- 
quently it was possible for us to lay up arch, drop center and 
move forward as well as backfill without waiting for the mor- 
tar to set. 

“This type of construction permits of the avoidance of 
sharp bends and the glazed wearing surface insures a 
smoother, unobstructed flow line than other types and on ac- 
count of this fact, the capacity for both storm and sanitary 
purposes is greatly increased.” 





Grout Machine and Grout Gun 


R. J. Gillespie, superintendent for the T. A. Gillespie Co., 
engineers and contractors of High Falls, N. Y., makes several 
interesting observations as to the Ransome-Canniff grout mix- 
ing machines and guns which his concern has been using on 
their big construction Contract No. 12 of the Catskill Aque- 
duct, near High Falls. The work is being done for the Board 


of Water Supply of the city of New York, N. Y. 





MUNICIPAL ENGINEERING 


“We have fourteen of this type of mixers on this job,” Mr. 
Gillespie asserts, “and have been using them for three years 
past. We have had as high as three separate batteries, con- 
sisting of three machines each, working at different points in 
the big tunnel. In this way, we are able to obtain a constant 
flow of grout at any required pressure, from 30 to 300 pounds 
per square inch, and certainly the results have been most 
satisfactory. 

“We have placed as high as 1,100 batches per day with a 
single battery of three machines and I have no hesitancy in 
saying that this amount could be greatly increased by having 
sufficient area to take the grout. 

“Owing to the compactness of these machines, and the fact 
that there are practically no parts to wear out, we find them 
very convenient and economical for tunnel, and for all other 
kinds of grouting. 

The particular machines to which Mr. Gillespie refers (il- 
lustrated herewith) are constructed along the simplest lines 
possible. 
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The body of the grout mixer is a tight steel cylinder with 
a conical hopper bottom and a flat top in which is located the 
charging door. The mixer is mounted on a three-legged base 
and the piping for the supply of air and the discharge of the 
grout is located on the side of the mixer, as shown. The con- 
trol levers are easily accessible. 

The grout gun is of the same general design, with the addi- 
tional mechanism necessary for controlling the feeding of the 
grout to the conveying hose. It is adapted for such uses as 
mortar-coating surfaces of steel, stone and concrete, and where 
the old hand process is often unsuccessful in making the mor- 
tar stick. 





Trade Notes 


Contract has been awarded to The J. G. White Engineering 
Corporation by the Eastern Pennsylvania Light, Heat & Power 
Company for the engineering and construction work in con- 
nection with the following extensions and improvements to 
the latter Company’s power station at Palo Alto, Pennsylvania: 
Installation of 7,000-kw. turbo-generator and transformers of 
3,000-kw. capacity, together with condensers, auxiliaries and 
necessary switching equipment; the addition of one 500-kw. 
railway rotary with transformers, and the installation of 
superheaters on all boilers. 

Walter T. Sewell, Sales Manager of the Sewell Cushion 
Wheel Co., is providing automobiles for their salesmen in St. 
Louis, Pittsburg, Baltimore, Newark and New York City, to 
increase the efficiency of their selling organizations. 

The Asbestos Protected Metal Co., of Pittsburg, Pa., an- 
nounce the appointment of Meyer Davis, formerly chief engi- 
neer, as manager of its San Francisco office in the Hobart 
building. 
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AUTOMOBILES, MOTOR TRUCKS 
AND FIRE APPARATUS. 


Akron, O.—City contemplates the pur- 
chase of two motor tractors and ten trail- 
ers for the collection of garbage and two 
mae flushers. Address Service Director 
Beck. 

Athol, Mass.—Chief Frank P. Hall has 
asked for an appropriation for the purchase 
of a motor ladder truck. 

Battle Creek, Mich.—A resolution to pur- 
chase one more fire auto to cost approxi- 
mately $9,000 was offered at the city com- 
mission meeting by Commissioner Mac- 
Gregor. 

Bloomdale, O.—Bids will be received until 
April 12 for one motor combination chemi- 
cal engine of the following specifications: 
Motor shall not be less than 35 nor more 
than 75 horsepower, and the equipment to 
include body with a capacity .to carry 
1,200 ft. of 2%-in. fire hose, chemical reel 
and not more than 200 ft. of chemical hose. 

Brookline, Mass.—At the annual town 
meeting in March, an appropriation of $27,- 
000 for the complete motorization o fthe 
fire department will be voted upon. 

Central Falls, R. I.—The city council 
committee on fire department met at the 
Broad street station and contemplates the 
purchase of four motor-driven trucks for 
the department. 

Cloquet, Minn.—The city clerk was in- 
structed to advertise for bids for a triple 
compound motor fire truck and for a cen- 
trifugal pump with a capacity of 5,000 
gallons per minute. 

Duluth, Minn.—Commissioner Farrell has 
advertised for bids for furnishing his de- 
partment with a two-ton truck to replace 
the present one-ton machine. 

Dubuque, Iowa—The city contemplates 
the purchase of another automobile pump- 
ing engine and an automobile combination 
chemical and hose wagon. A fund of $8,- 
500 is available for the purpose. 

Green Bay, Wis.—Mayor Elmer S. Hall 
advises the purchase of a motor pump 
chemical and hose wagon and an automo- 
bile aerial hook and ladder for station one; 
also motorizing of the hose wagon at sta- 
tion three. 

Holland, Mich.—City contemplates the 
purchase of motor trucks and additional 
equipment for the fire department and will 
vote on a bond issue of $12,000 for the 
purpose at the April election. 

Ladysmith, Wis.—City Clerk Kirvan has 
been authorized to get bids on an auto 
truck for use of the Ladysmith volunteer 
fire department. Same is to have two 
chemical tanks, each with a capacity of 
about 40 gallons, so that each tank will be 
able to throw a stream of chemical fire- 
quenching composition for a period of ap- 
proximately 25 minutes. In addition to 
this equipment the truck is to carry 800 
ft. of hose and two ladders, and have room 
for eight or ten men. 

Lockport, N. Y.—City contemplates the 
purchase of two 4-cylinder, 144-ton truck 
chasses for the local fire department for 
use on the two horse-drawn chemical rigs 
now in use. 

Manitowoc, Wis.—Fire Chief J. H. Kratz 
has recommended the purchase of additional 
motor fire equipment for the fire depart- 
ment. including a gasoline pump. 

Mendota, Ill.—The Mendota city council 
is considering the purchase of an automo- 
bile fire truck. A committee has been 
named to investigate the various makes 
and types of machines of this kind. 

Muncie, Ind.—An ordinance appropriat- 
ing the sum of $16,000 is to be used by 
the board of safety in motorizing fire sta- 
tions. No. 2 and No. 3 and for the installa- 
tion of a new fire alarm switchboard was 
passed by the city council at its regular 
meeting. 

N. Tonawanda, N. Y.—The Seagrave Fire 
Engine Co., Columbus, O., was awarded 
contract for a triple rca auto 
pumper at a.cost of $7,39 


Muskegon, Mich. tie “Napoleon Belfy _ 


has asked for tractors for the hook and 
ladder truck and the steam fire engine. 
Oakland, Cal.—City fire department has 
ordered fire truck from the American-La 
France Co., at a cost of $8,350. Engine is 
equipped with horizontal pump 
Philadelphia, Pa.—Bureau "i Highways 


has prepared specifications requiring one 
motor-driven truck for removal of ashes 
to be furnished by contractor in each dis- 
trict in 1917. 

Portsmouth, Va.—City contemplates the 
expenditure of $35,000 on fire equipment, 
for which amount bonds will be issued. 
Motor-drawn equipment will be purchased 
and by the saving in upkeep cost the 
bonds will probably be paid off in eight 
years, according to City Manager Shertz. 

Provo, Utah—The city commission has 
decided to purchase for the fire department 
a triple combination motor truck combining 
a pumping engine, a chemical engine and 
a hose cart. The approximate cost will 
be $8,500. 


BRIDGES. 
BIDS REQUESTED. 


Huntington, Ind.—Until April 10, 10 a. 
m., for the construction of six reinforced 
concrete bridges and culverts, and repair 
of cight bridges. O. E. Eviston, Auditor. 

Minneapolis, Minn.—Until April 18, 11 
a. m., for the removal of old bridge No. 16, 
and erecting a new bridge complete in its 
place, all in the town of Oromo; also for 
contract No. 6, being the removal of old 
bridge No. 349, and erecting a new bridge 
complete in its place, all in the village of 
West Minneapolis. Plans and specifications 
may be obtained from the county  sur- 
veyor. 

Muncie, Ind.—Until April 14, 1:30 p. m., 
for the construction of two bridges. F. M. 
Williams, Auditor. 

Springfield, I1l—Until April 11, 11 a. m., 
for the construction of three reinforced con- 
crete bridges, known as the Lawson, Bro- 
kaw and Babcock bridges. Spans, 16, 12 
and 3 ft., respectively. Engineer’s estimate 
of cost, $3,050. Address Clifford Older, 
Springfield, Ill., for plans and specifications. 

Springfield, I1l.—Until April 11, 11 a .m., 
for the construction of the Indian Ford 
bridge. One steel span at 140 ft. and one 
reinforced concrete span at 35 ft.; road- 
way, 18 ft. Engineer’s estimate of cost, 

. Address Clifford Older, Spring- 
field, Ill., for plans and specifications. 
CONTRACTS AWARDED. 

Alma, Kan.—To John Lindgren, Alta 
Vista, Kan., for the construction of forty- 
three bridges and culverts in Wahaunsee 
county, at $10,478. 

Columbus, O. —To the Capital Paving and 
Construction Co. for the erection of the 
steel bridge over the Little Walnut creek 
in Madison township. Cost, $27,182. 

Georgetown, Md.—To R. G. Collins, Jr., 
52 Vanderbilt avenue, New York, for the 
construction of a bridge over the Sassa- 
frass river, between Georgetown and Fred- 
ericktown, at his bid of $47,477. 

Horatio, Ark.—To the Vincennes Bridge 
Co., Vincennes, Ind., for the construction 
of steel bridge across Little river at Green- 
wood Shoals, at $11,995. 

Kankakee, Ill.—To Montgomery & Parker 
Contracting Co., Hatfield, Ind., for con- 
structing a reinforced concrete bridge over 
the Kankakee — = Wallie Warner farm, 
at a cost of $52 

Kansas City, Mo. 650 the McMillan Con- 
struction Co., Old Colony Bldg., Chicago, 
Ill., for the construction of a viaduct on 
Twenty-seventh street, at $90,000. 

Knoxville, Pa.—To Stebbind’ Construction 
Co., Wellsboro, for construction of a steel 
truss bridge over the ara yo river on 
Little Marsh road. Cost, $16,000 

Ocean City, Md.—To the Strobel Steel 
Construction Co., of Chicago, for the con- 
struction of the superstructure of the draw 
span of the Sassafrass river bridge at a 
contract price of $14,765. 

Paoli, Ind.—The Burke Construction Co., 
New Castle, was awarded the contract for 
the construction of a bridge over the White- 
water river at Brookville, at a contract 
price of $59,000 

Perry, Okla. —To the Monarch Bridge Co., 
Wichita, Kan., for the construction of a 
500-ft. steel bridge over Salt Fork branch 
of Arkansas river, at a cost of $10,000. 

Seeley, Cal. —To the Mercereau Bridge 
and Construction Co., Pacific Electric Bldg., 
Los Angeles, for the construction of rein- 
forced concrete bridge across New river in 
Imperial county, 330 ft. long, at $13,131. 


Spirit Lake, Iowa—To the Des Moines 
Bridge and Iron Co., for the construction 
of big steel bridges, at a contract price of 
$15,548, and to J. I. Merryman, of Milford, 
for the construction of small concrete 
bridges and culverts at a bid of $12,205. 

St. Charles, Mo.—To the Kansas City 
Bridge Co., Waterworks Bldg., Kansas City, 
for the construction of the St. Charles high- 
way bridge, at a cost of $148,732. 

Washington, Iowa—To R. H. Waugh, 
Clarksville, Iowa, for the construction of 
bridges and culverts in Washington county 
during the coming season. His bid on the 
contract was $35,206. 


CONTEMPLATED WORK. 


Bryan, Tex.—County commissioners of 
Brazos county have authorized the con- 
struction of a bridge across the Little Bra- 
zos river, mine miles west of Bryan, at a 
cost of $38,0 

Cameron, Wis. —The question of voting 
$40,000 for constructing a bridge across 
Cranberry creek in the village of Cameron, 
in accordance with the state aid bridge 
law, will be submitted to the voters of the 
village at the regular spring election, April 
3. Ed. Bion, village clerk. 

Columbus, O.—The surveyor was in- 
structed by the county commissioners to 
prepare plans for new reinforced cencrete 
bridges to span the Olentangy river at 
Third and Lane avenues. The bridges will 
cost approximately $90,000. 

Columbus, O.—Braun, Fleming & Knoll- 
man, engineers, Columbus, are preparing 
plans for the construction of the Town 
street bridge. 

Eaton, O.—City contemplates the con- 
struction of two steel bridges, one on the 
Franklin road near James Kautz, and the 
other on the New Paris and Eldorado road, 
fae township, near Mackeys and 

ra 

Jat Dodge, Iowa—Plans and specifica- 
tions for the new North Third street via- 
duct to Round Prairie, as drawn up by 
C. H. Reynolds, city engineer, were ac- 
cepted at a meeting of the city council. 

Indianapolis, Ind.—County commission- 
ers contemplate construction of a bridge 
over Fall creek at North Senate avenue. 
Estimated cost, $100,000, for which bonds 
will be issued. 

Owatonna. Minn.—The city council has 
approved plans for a $25,000 reinforced 
=— bridge over the Straight river 

ere. 

Pittsburg, Pa.—Plans have been prepared 
by the city and county engineers for the 
construction of a bridge to run from Essen 
street to Elwood street, a distance of 1,200 
ft., with a roadway of 28 ft. The estimated 
cost is $312,000. 

Santa Ana, Cal.—City Engineer C. C. 
Bonebrake has prepared plans for the con- 
struction of a reinforced concrete bridge 
across Santiago creek on North Main street, 
at an estimated cost of $30,000. 

Savannah, Ga.—Southwest Georgia High- 
way Association, Mayor Pierpont, of Sa- 
vannah, president, contemplates the con- 
struction of a bridge to span the Attamaha 
river to make a highway connection be- 
tween Savannah and Bainbridge with Jack- 
sonville. 

Sea Isle, N. J.—The board of chosen free- 
holders, Cape May county, Sea Isle, N. J., 
will let contract as soon as funds have been 
realized by sale of bonds for constructing 
three bridges consisting of creosoted wood- 
en block trestle piling, one over Main chan- 
nel having double lift, Strauss bascule steel 
bridge. Estimated cost of three, $134,000. 

Tulsa, Okla.—County Engineer Mitchell 
is contemplatindg the construction of a 
concrete bridge between Tulsa and West 
Tulsa at an estimated cost of $200,000, for 
which bonds will be issued. 


LIGHTING. 


Allegan, Mich.—At the spring election the 
citizens of Allegan will vote on a bond 
issue of $8,000 to install a municipal light- 
ing plant. 

Berlin, 0.—H. C. Wangerien is chairman 
of a committee of citizens and city offi- 
cials to make a thorough investigation of 
the advisability of constructing a municipal 
lighting plant in this village. 

Bluffton, O.—Citizens contemplate the im- 
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provement of the waterworks and electric 
light and power system and will vote March 
6 on a bond issue of $35,000 for the pur- 
pose. 

Centerville, Tenn.—City contemplates the 
installation of a municipal light plant and 
water system. J. F. Horner, mayor. 

Dell Rapids, S. D.—Plans are being pre- 
pared by the Electric Development Co., 
Omaha, Neb., engineers, for the construc- 
tion of electric light and power plant to 
cost about $25,000. ; 

Defiance, O.—The village of Evansport is 
arranging for the establishment of an elec- 
tric lighting plant. It will be privately 
owned, but the current will be available 
for street lighting in the municipality. 

Kansas City, Mo.—Plans are being pre- 
pared by Sargent & Lundy, engineers, 72 
West Adams street, Chicago, for erecting 
power plant to cost $6,000,000 for Kansas 
City Light and Power Co. J. Lucas, 
president, Fifteenth and Grand avenues. 

Newton, N. J.—Town committee plan- 
ning for installation of electric street light- 
ing system to replace present gasoline 
lamps. Negotiating with National Utilities 
Co., operating Newton Electric and Gas 
Co., for improvement. 

Oberlin, O.—A committee has been ap- 
pointed by the council to investigate the 
cost and advisability of constructing a mu- 
nicipal electric lighting plant in this city. 

Ravenna, O.—The village of Atwater is 
negotiating through Mr. Sampson , for- 
merly with the Cleveland Alliance and Ma- 
honing Valley Railway, for the installation 
of an electric lighting plant for that village. 

Spencer, Iowa—To the Standard Con- 
struction Co., St. Paul, was awarded the 
contract for the construction of a new mu- 
nicipal light plant. Cost, $14,000. : 

Yazoo City, Mich.—City is contemplating 
improvements to the electric light plant to 
cost about $20,000. 


MUNICIPAL BONDS. 


Amarillo, Tex.—Petition was filed re- 
cently with the clerk of the county court 
asking the county commissioners to order 
an election for road improvement bonds in 
the sum of $150,000. 

Amityville, N. Y.—The citizens of Baby- 
lon Town will be called upon to vote on 
election day on the issuance of $245,000 
bonds to build a system of concrete roads. 

Bonifay, Fla.—City has voted a bond 
issue of $20,000 for construction of water- 
works and electric light system. 

Carson City, Nev.—City council has 
passed the Harrington bill providing for 
$50,000 bonds to be issued for the im- 
provement of its streets. 

Canton, O.—Ordinances authorizing a 
$70,000 waterworks bond issue to allow 
the enlargement of water mains, the con- 
struction of new mains and the purchase 
of meters will be placed before the council 
soon, $50,000 of this amount to be used to 
enlarge and improve the distribution sys- 
tem, $10,000 for new pipe and $10,000 for 
meters. 

Canton, O.—The council has passed ordi- 
nances authorizing the issue of bonds in 
the sum of $138,000, 71,000 of which will 
be for waterworks improvement. City En- 
gineer Sarver has estimated the cost of 
paving Sixth, Fourteenth and Bonnett 
place at 50,000. 

Eaton, O.—City wil lissue $30,000 bonds 
for the payment of improvements of Bar- 
ron street. 

Georgetown, Tex.—The Williamson coun- 
ty commissioners’ court ordered an elec- 
tion of the proposed $500,000 road improve- 
ment bonds for Taylor commissioners’ pre- 
cinct No.-4. The election will take place 
on April 17. 

Grand Rapids, Mich.—The council has 
approved a $250,000 bond issue for the im- 
provement of parks and playgrounds and 


the question will be submitted to the voters . 


at the spring election April 2. 

Hazard, Ky.—Sheriff A. B. Combs has 
advertised an election to be held April 14, 
in order to give each voter an opportunity 
to cast his vote on the proposition of is- 
suing bridge and road bonds in the sum of 
$150,000. 

Joplin, Mo.—The city will hold a special 
election April 3 to vote on a bond issue of 
$40,000 for the city’s share of the cost of a 
viaduct on East Seventh street. 





Joplin, Mo.—City contemplates the is- 
suance of $195,000 bonds for the construc- 
tion of a municipal light plant. J. F. Lee, 


commissioner of public properties and 
utilities. 
Mansfield, O.—Service Director Hursh 


has recommended a bond issue of $35,000 
for the installation of electrically-driven 
apparatus at the new pumping station. 

Mansfield, O.—An ordinance authorizing 
the issuance of bonds in the sum of $35,- 
000 for the purpose of building an exten- 
sion to the pump room at the main station 
of the waterworks and for the installation 
of motor-driven pumps, switchboards and 
necessary piping, passed. 

Meriden, Miss.—Mayor J. M. Dabney 
contemplates the issue of from $50,000 to 
$60,000 bonds for the equipment of the 
fire department. 

Muskogee, Okla.—Muskogee county will 
hold an election April 10 to vote on an 
issue of $1,000,000 bonds for the construc- 
tion of good roads and free bridges in the 
county. 

Norwood, O.—City will vote, April 17, on 
a bond issue in the sum of $35,000 for im- 
provement of Beech street from Park ave- 
nue to Harrison avenue. 

Peoria, Ill—Peoria county will vote, 
April 3, on the question of issuing bonds 
of $1,700,000 for the improvement of state 
aid roads. 

Perth Amboy, N. J.—Board of aldermen 
has recently adopted ordinances as follows: 
$40,000 sewer funding bond issue, $124,000 
park funding bond issue, $165,000 street 
improvement funding bonds, series 1 and 2. 

Provo, Utah—County will vote, April 17, 
on a bond issue of $750,000 for the purpose 
of paving Utah county roads. 

Provo, Utah—The taxpayers of Utah 
county will be asked to vote on a $750,000 
bond issue for building a hard-surfaced 
state road through Utah county, at an 
election called by the board of county com- 
missioners for April 17, 1917. 

St. Louis, Mich.—Citizens will vote in 
April on the issue of 25,000 bonds to sin$k 
wells, construct reservoirs and extend the 
water mains to supply the residents with 
pure mineral water, will be submitted to 
the voters at the April election. 


ROADS AND PAVING. 


BIDS REQUESTED. 


Buffalo, Minn.—Until April 10, 2 p. m., 
for the construction and furnishing of ma- 
terials for the following road jobs: Job 
No. 1, No. 2, No. 3, No. 4, No. 5, No. 6, 
No. 7. Plans and specifications may be ob- 
tained from the office of the State High- 
way Commission at St. Paul. 

Crookston, Minn.—Until April 10, 8 p. m., 
for the construction of cement sidewalks, 
cement street and alley crossings, cement 
curbs and gutters. Plans and specifica- 
tions on file. Lewis Ellington, Clerk. 

Columbus, O.—Until April 13, for the 
change in location of a portion of the New 
Lexington-Athens road in Monrow town- 
ship. Complete plans and details of this 
work are on file at the office of Clinton 
Cowen, State Highway Commissioner. 


CONTRACTS AWARDED. 


Baltimore, Md.—Contracts for paving 
streets in Baltimore were awarded to the 
following firms. P. Flanigan & Son, Balti- 
more, $225,996.55; Baltimore Asphalt Block 
and Tile Co., $127,585; American Paving 
Co., $121,893.25; Lawson Construction Com- 
pany, Norfolk, $188,943.40, and Patrick 
Reddington & Sons, $24,287. 

Baltimore, Md.—To E. Ward Brawn, 
Port Deposit, for the constr. of a 15-ft. 
concrete road from Porters Bridge to Ris- 
ing Sun, in Cecil county, at $73,085.55. The 
Juniata Company, of Philadelphia, was 
also awarded a contract for constructing a 
15-ft. concrete road thru the town of Elk- 
ton, at $15,421.38. 

Bloomington, Ill.—To L. D. Lain, city, 
for the paving of Front street at his bid 
of $17,005.80. Other bidders were: W. F. 
Dodge, Monticello, $17,411.18, and Henry 
Nelson & Son, Springfield, $17,455.98. 

Cincinnati, O.—To the Kirchner Con- 
struction Co., for the paving of Vine St., 
from Liberty St. to McMicken Ave., with 
wood block, on their bid of $30,101.20. 








Dayton, O.—To E. Ryan, of Springfield, 
was awarded the contract for the paving 
of Jefferson street, at his bid of $61,920. 

Eau Claire, Wis.—To Andrew Larson, 
city, for the paving of streets in the 6th 
and 9th wards, at a contract price of $36,- 
062. Other bidders were Libby & Libby, 
Minneapolis, $41,676, and Cast Stone Con- 
str. Co., whose bid was $37,675. 

Everett, Wash.—To H. J. Kaiser, city, 
for paving Bond Road No. 10 near Arling- 
ton, at $104, 105. To Boncroft & Morgan, 
city, for paving Bond Issue Road No. 28, 
at $74,287. 

Franklin, Ill.—J. L. Doris, Jr., Harris- 
burg, Ill., was awarded construction of two 
course reinforced concrete pavement and 
one course pavement, at $78,249. 

Grundy Center, Ia.—To the Ford Paving 
Co., of Cedar Rapids, for the paving of 
42 ie of bitulithic paving, at $1.92 per 
sq. yd. 

Hudson, Mich.—To Johnson & Flodin, 
Chicago, was awarded the contract for con- 
struction of sixteen miles of good roads 
at a contract price of $93,845. The only 
other bidder was Bishop & Rowlson Co., 
whose figure was $134,000. 

Jamaica, Y.—To the H. C. Mullen 
Contracting Co., of Jamaica, for the wid- 
ening and improvement of Rockaway 
Turnpike from Hook Creek, at a bid of 
$114,209. The Turnpike is to be widened 
to 75 feet, 50 of which is to be paved with 
asphalt. 

Pontiac, Ill.L—To Lobb & Son, city, for 
the construction of a brick-block pavement 
= ar Second St., at their bid of $165,- 

Princeton, Ill.—To John Cherry, Jack- 
sonville, was awarded three contracts for 
street paving. West Peru St., $15,612, Eu- 
clid Ave., $52,473.50, and Pleasant St., $53,- 
310.20. Other bidders for the same work 
~ Pronger & Fletcher, and Trompeter 

on. 

Russelville, Ky.—To F. C. Garrell, of 
Russellville, was awarded the contract to 
build a road from this place to Lewisburg. 
The road will be seven miles long and will 
cost $35,000. 

Rushville, Ind.—To Ed. G. Gant, was 
awarded the contract for constructing a 
concrete road running from Rushville 
three miles on the Andersonville road. The 
contract price is $45,250. 

Tacoma, Wash.—To the Independent As- 
phalt Paving Co., Tacoma, for the resur- 
facing of the Puyallup hill road, by pav- 
ing with bitulithic top two inches thick, at 
$34,350. Other bidders were P. J. McHugh 
Paving & Construction Co., H. J. Kaiser, 
ae Paving Co. and Joseph War- 
er. 

Wahpeton, N. D.—To S. Birch & Son, 
Fargo, N. D., was awarded the contract 
for the installing of 26,000 square yards of 
bitulithic paving at Wahpeton at a con- 
tract price of $80,000. 

Waterloo, Ia.—To Bryant Asphalt Pay- 
ing Co., city, for paving with asphalt on 
concrete base and asphaltic concrete of 
about eight miles of streets at a contract 
price of about $200,000. 


CONTEMPLATED WORK. 


Anderson, S. C.—The J. B. McCrary Co., 
of Atlanta, have been retained as engi- 
neers by the city of Anderson to prepare 
plans for street paving to cost about 
$300,000. 

Antwerp, O.—Town has retained C. Ross 
Lindemuth as engineer to prepare plans 
and specifications for the paving of River 
St. at that placé for a mile and a half. 

Ashland, O.—City engineer Conn has 
prepared plans for the paving, grading 
and curbing of East Liberty St. and College 
Blvd. The cost of East Liberty St. is 
$25,746 and College Blvd. is $10,253. 

Bellaire, O.—Engineer R. Rice is com- 
pleting the survey of the mile and quarter 
of pike through Morristown which is to be 
paved as soon as plans are ready. The 
cost is estimated at $20,000. . 

Bordentown, N. J.—City engineer is pre- 
paring plans for paving a number of streets 
with macadam pavement, work to be 
started in summer. Street Department 
will be in charge. 

Boston, Mass.—City contemplates the 
paving and construction of many side- 
walks this year. Total estimate of cost, 
$750,000. Mayor has provided for these 
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How Bexley Builds Good Roads 


Bexley is one of the finest suburbs of Columbus, Ohio, in 
a county which has a great many miles of Tarvia roads. 


After proper consideration the authorities adopted a Tarvia 
pavement, as the most suitable type for their needs, on 
Columbia Avenue, one of their main streets. 


The photographs show the construction, step by step. 


On a concrete foundation a mixture of Tarvia and stone 
was used for a wearing surface. The work was done by 
McGary & Sparks, Contractors, under the supervision of 
Jennings, Lawrence & Lindsey, Municipal Engineers. 


The finished road is now one of the show-highways of 
Bexley. 


It is smooth, dustless and automobile-proof. 


Everyone is pleased with the satisfactory results obtained. 





















2—D.scharging stone mixed with hot Tarvia. 


This company has a corps of trained engineers and chemists who have given years 
of study to modern road problems. The advice of these men may be had for the 
asking by anyone interested. 


If you will write to the nearest office regarding road problems and conditions in your 
vicinity, the matter will ha 


The Company 
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4—Raking it to level. 


Both engineers and taxpayers have realized that Tarvia 
makes an ideal pavement, and, furthermore, that Tarvia is 
a distinct economy because its use in paving construction 
reduces the upkeep cost so much, that this saving actually 
more than pays for the Tarvia. 


Tarvia roads are now used by thousands of communities 
all over this country. You will find them more economical 
and satisfactory than any other type. 


Tarvia is made in several grades to meet varying condi- 
tions, each having the same salient feature of bonding the 
surface, saving the road from attrition and saving taxpay- 
ers’ money. 


If you are interested in the subject write for an illustrated 
booklet showing Tarvia roads all over the country and 
telling more fully about the various methods of treatment. 


Address our nearest office. 


Special Service Department 
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6—Applying squeegee coat of Tarvia and 
covering with fine stone, 
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improvements. Commonwealth Ave. will 
cost about $150,000. Granolithic sidewalks 
will cost about $100,000. 

Cincinnati, O.—City contemplates the 
paving of the following streets shortly: 

East Liverpool, for paving a number of 
streets, plans for which are now being pre- 
pared by city engineer. 

Doylestown, for paving of Portage St. at 
an approximate cost of $22,000 

Coshocton, paving a portion of Mill 
Creek Road, plans by the county engineer. 

Chillicothe, O.—County surveyor Glenn 
Perry and his assistants have completed 
the plans and specifications for $65,000 
worth of paving at Frankfort and Kings- 
ton and bids will be received on the job, 
the latter part of the month at the State 
Highway offices, Columbus, O. 

Glenwood, Ia.—The city council has or- 
dered estimates, plans and specifications 
for about 35,000 yards of paving and 30,000 
lin. ft. of curb or combined curb and gut- 
ter. Theo. S. DeLay, Engineer. 

Hagerstown, N. J.—Borough official ne- 
gotiating with Board of Freeholders for 
improvement of Stockton St. with perma- 
nent type of pavement to be selected. Also 
planning for improvement of Broad and 
South Sts. 

Lima, O.—The city engineer is preparing 
plans and estimates for the paving of eight 
city streets. The estimates are on brick, 
sheet asphalt, asphaltic concrete and wood 
block paving. 

Loraine, O.—An ordinance was passed 
authorizing the paving of Reid Ave. from 
12th St. to 3lst St. Construction of a five 
foot sidewalk on the north side of East 
28th St. will be commenced soon. 

Ridgewood, N. H.—Village Board of Com- 
missioners have decided to spend $100,000 
in 1917 for permanent road work, both con- 
crete and asphaltic concrete. R. W. Lun- 
ands, City Engineer. 

Sacramento, Cal_—County Surveyor Drury 
Butler presented plans and specifications 
for approvements of the Winding Way road 
which covers a distance of 1.2 mile. Bids 
will be asked for the work and will be 
started as soon as the rainy season passes. 

Staunton, Ill.—City will build 29 miles of 
sidewalks and paved streets this spring 
and summer provided the assessment roll 
amounting to $80,000 is approved by the 
Cacoupin county court at its April term. 

Trenton, N. J.—City Commission has 
passed ordinance providing for paving of a 
part of Cuyler Ave., from Hamilton Ave. 
to Greenwood Ave. with sheet asphalt on 
5-in. concrete foundation, and concrete gut- 
ters and curbs. 

Waukegan,. Ill—City Engineer M. J 
Douthitt is preparing plans for the paving 
of 21 blocks of city streets this year. Kind 
of material to be used has not yet been 


decided. 
SEWERS. 
BIDS REQUESTED. 
St. Paul, Minn.—Until April 9, (10:30 


a.m.) for the construction of a sewer on 
Congress St. from the present easterly 
terminus of the sewer 100 feet easterly of 
Bancroft St. easterly to a point 10 ft. east 
of the West line of Lot 3, Paulson’s Rear- 
rangement of Block 14, Brown & Jackson’s 


— Add. H. W. Austin, Purchasing 
gent. 
St. Paul, Minn.—Until April 9, (10:30 


a.m.) for the reconstruction and extend- 
ing of existing sewer on Ninth St. from 
Cedar St. to Robert St., and a relief sewer 
on Robert St. from Ninth to Eleventh. 


Add. H. W. Austin, Purchasing Agent, for ~ 


plans and specifications. 
CONTEMPLATED WORK. 


Birmingham, Ala.—Storm sewers for the- 


section between Twenty-third and Twenty- 
sixth sts., and Thirtieth and Sixteenth 
aves., North, will be provided under an or- 
dinance adopted by the commission. The 
cost is estimated at $6,000. 

Glen Ullin, N. D.—Black & Griffin, city 
engineers of Mandan, have been engaged 
to prepare plans and estimates for a sewer- 
age system in Glenn Ullin. 


Globe, Ariz.—The city council has re- 
tained the Benham Engineering Co., Con- 
sulting Engineers, Okla. City, to make in- 
vestigations, prepare plans and specifica- 
tions and supervise the construction of a 
system of sanitary main and lateral sew- 
ers, construct storm sewers, waterworks 
extensions, and street paving. It is esti- 
mated that the total cost of improvements 
will amount to approx. $750,000. 

Kingston, Okla.—Benham Engineering 
Co., Oklahoma City, are preparing plans 
and specifications for the construction of a 
sanitary sewer system. 

Los Angeles, Cal.—The city engineer was 
instructed to prepare an ordinance for the 
sewering of Mariposa ave. between Melrose 
ave. and Clinton st. 

Mansfield, O.—Ordinances were passed 
for the construction of sanitary sewers on 
North Mulberry st., from Harker st. north; 
Longview ave., from Johns ave. east; and 
Bisbon ave., from Harter ave. to Main st. 

Morrisville, Pa.—Council considering in- 
stallation of sewer system and sewage dis- 
posal plant. Lewis R. Bond, borough solic- 
itor, will make investigations of data and 
costs. 

Norwood, O.—H. J. Pierson, Director of 
Public Service, states that Engineer Allen 
Kissinger has completed plans for sewers, 
bids on which will be opened in April. 
Specifications call for 3,000 ft. of 8 and 18 
vit. tile sewer, 3 brick man holes and 30 
brick inlets. 

Okmulgee, Okla.—The Benham Engin- 
erring Co., Oklahoma City, have been re- 
tained as engineers to prepare plans and 
specifications for the improvement of the 
water and sewer system. Also to build a 
sanitary sewer system, a sewage disposal 
plant and constructing secondary reser- 
voir. 

Pottsville, Pa.—The council has voted to 
obtain plans at once for a modern sewer- 
age system and a sewerage disposal plant. 
The State Health Commissioner has esti- 
mated that the cost of such a plant will be 
$350,000 

Tuscaloosa, Ala.—The City Commission- 
ers contemplate the construction of a sewer 
costing appox. $13,000. Mr. Nicall is City 
Engineer. 


SEWAGE DISPOSAL PLANTS. 


Allentown, Pa.—City Council has acquired 
site of 460 acres for a sewage disposal 
plant, about 2 miles from city. Proposed 
municipal Ayal system — estimated to 
cost $2,000,000. 

Austin, Tex. —Hering & Gregory, New 
York, have been retained as engineers for 
the designing of a sewage disposal plant 
for the city of Austin at a cost of about 
$170,000. Bonds in the sum of $200,000 will 
be issued for the purpose. 

_ Akron, O.—Service Director Beck has es- 
timated that it will cost $50,000 to provide 
the city with a proper garbage collecting 
system. City will operate the system. 

Bayonne, N. Y.—Board of City Commis- 
sioners considering installation of garbage 
disposal plant, and now investigating dif- 
ferent types. Planned to build two plants 
on unit type, and third structure later. 

Bellefontaine, O.—City contemplates the 
construction of a municipal garbage plant. 
Plant would cost about $35,000 

Dallas, Tex.—City Engineer Department 
has completed plans and specifications for 
sewage-disposal pumping stations and 
mains at a cost of $30,000. Hal Moseley is 
City Engineer. 

Haverford, Pa.—Township Committee 
planning for installation of sewer system, 
to include a joint sewage disposal plant 
with Upper Darby Township. 

Newark, N. J.—Board of Works consid- 
ering plans prepared for garbage disposal 
plant of 300 tons capacity. Proposed struc- 
ture will be located on Sherman ave., and 
is estimated to cost $538,000. Board au- 
thorized investigations for erection of mu- 
unicipal electric-lighting plant in connec- 
tion, with additional cost estimated at 
$350,000. Morris R. Sherrerd, chief en- 
gineer. 

New Perce, Ida.—The Security Bridge 
Co., Lewiston, Ida., was awarded the con- 
tract for the construction of sewer and 
sewage disposal plant at about $28,499. 

Phillipsburg, N. J.—The State Board of 


Health has approved preliminary plans sub- 
mitted by city for the installation of a 
sewage disposal plant. Specifications pro- 
vide for fine sewage screen and treatment 
of sewage with chlorine gas and other puri- 
fication process. 

Sioux City. Ia.—City contemplates con- 
struction of a new sewage plant at Morn- 
ingside. City Engineer T. H. Johnson is 
preparing plans for same. 

St. Paul, Minn.—Commissioner Goss has 
proposed the construction of a garbage dis- 
posal plant at an estimated cost of $30,000, 
= be run in connection with the workhouse 
arm. 

Wilkes Barre, Pa.—Hanover Township 
officials have rejected plan to join with city 
in installation of sewage disposal plant, and 
will install independent plant. 


MISCELLANEOUS. 


Chester, Pa.—The City Council will re- 
ceive bids April 16 for the erection of a 
3600 D en building. Estimated cost, 

New Bruswick, N. J.—Board of Freehold- 
ers has instructed County Engineer to pre- 
pare specifications and advertise for bids 
for a 12-ton steam roller for county work. 

Seattle, Wash.—The Pioneer Sand and 
Gravel Co., Seattle, is in the market for a 
stone unloader. Office, Northern Bank and 
Trust Bldg. 


WATERWORKS. 


Bancroft, Ia.—Until April 9, (4 p.m.) for 
the construction of a waterworks building, 
also for the extensions to the present water 
mains and for improvements to the water- 
works plant. Plans and specifications may 
be seen at the office of the Town Clerk at 
Bancroft, Ia. 

Canton, O.— Mayor Stolberg has esti- 
mated the cost of the proposed 2,000,000 
gallon basin and pump at $59,858. He is 
also authorized to advertise for bids for the 
drilling of about eight wells in the south- 
west section of the city. 

Chester, Pa.—To the Hughes-Foulkrod 
Co., Philadelphia, for the erection of a 
filtration plant at its waterworks. Cost, 
$60,000. Company will make other improve- 
ments and extensions in its system to cost 
about $400,000. 

Dayton, O.—Metcalf & Eddy, Boston, 
have been retained as engineers to make a 
survey of the city waterworks and arrange 
plans for the development and extension 
of the plant for the next 50 years. 

East Liverpool, O.—Service Director 
Daugherty has been asked to make water- 
works extensions to the village of Pleas- 
ant Heights. City engineer is investigating 
the request. 

Milwaukee, Wis.—H. P. Letton, sanitary 
engineer, of the U. S. Public Health Ser- 
vice, states that the early construction of 
a filtration plant is necessary. 

Oskaloosa, Ia.—City contemplates the 
construction of a municipal waterworks 
system and is looking for an engineer to 
prepare plans. 

Philadelphia, Pa.—Common Council ar- 
ranging for appropriation of $100,000 for the 
Bureau of Water for equipment for the 
city water department. Carleton E. Davis 
is chief of the bureau. 

Providence, R. I.—The engineering staff 
of the Water Supply Board is preparing 
plans and specifications for the 3400-ft. 
dam which is to thrown across the Paw- 
tuxet river valley near Kent to create the 
great Scituate reservoir. 

Redrock, Okla.—Until April 5, (1:30 p. m.) 
for the construction of a waterworks sys- 
tem as per plans and specifications pre- 
pared by the Benham Engineering Co., 13th 
Floor, Colcord Bldg., Oklahoma City, J. M. 
Mitchell, Town Clerk. 

St. Paul, Minn.—To G. J. Grant Construc- 
tion Co., was awarded contract for building 
the new 30,000,000 gallon reservoir at a 
cost of $246,054. 

Wausen, O. —The Board of Public Affairs 
will retain Engineer W. J. Sherman, of 
Toledo, for the preparation, specification 
and estimates of cost for a water supply 
system for this city. 











MOTOR TRUCK OPERATION 
AND ACCOUNTING XX. 


By Charles A. Dickens. 


“There has yet been no mechanical device invented which 
will satisfactorily control the speed of a truck when coast- 
ing,” states Mr. John Younger, Truck Engineer, Pierce-Arrow 
Motor Car Co., Buffalo, N. Y. “The driver alone is responsi- 
ble for this, and he must be impressed very strongly with a 
sense of his responsibility. It is just as important to keep 
the speed of his truck down to about 15 miles an hour when 
coasting as it is to leave the governor alone. 

“The energy stored up in a rapidly moving truck is enor- 
mous. The following figures are interesting and decidedly 
instructive. 

“A fully loaded 5-ton truck weighing about 20,000-lbs. 
gross, traveling at 5 mi. per hour and brought to a stop in 
one second, travels 3-ft. 8-in. after applying the brakes and 
dissipates 16,600-ft. lbs. at the rate of 30-h.p. per minute. 

“Traveling at 10 mi. per hour and brought to stop in 
the same time, it travels 7-ft. 4-in. and dissipates 66,400-ft. 
Ibs. at the rate of 120-h.p. per minute. Traveling at 15 mi. 
per hour and brought to stop in one second as before, it trav- 
els 11-ft. and dissipates some 150,000-ft. lbs. at the 
rate of 270-h.p. per minute. Traveling at 20 mi. per hour 
and stopping as before, it travels 14-ft. 8-in. and dissipates 
265,000-ft. lbs. at the rate of 480-h.p. per minute. 


KEEP DOWN SPEED ON HILLS. 


“Traveling at 25 mi. per hour and stopping as before, it 
travels 18-ft. 4-in. and dissipates 415,000-ft. lbs. at the rate of 
750-h.p. per minute. 

“Traveling at 30 mi. per hour and stopping as before, it 
travels 22-ft. and dissipates 598,000-ft. lbs. at the rate of 1,080- 
h.p. per minute. 

“It is worthy of notice that the energy in the truck at 30 
mi. per hour is only one-tenth that of a 100-lb. weight shell 
from a 6-in. gun with a muzzle velocity of 2,000-ft. per second. 
The effect of the impact of such a shell can readily be imag- 








ined. The effect of the impact of the truck can be as readily 
imagined. It should, however, be left to the imagination, as 
the driver should be so cautious in preventing his truck get- 
ting beyond his control that the reality should never happen. 

“Besides, this high speed is bad for the truck itself. At 
30 mi. per hour the return blow on the truck in running over 
a stone or a car rail or a single plank is four times as much 
as it is at 15 mi. an hour, and 16 times as much as at 7% mi. 
an hour. 

“Keep the speed of the truck down on hills. Some hills 
are only safe up to 15 mi. per hour. Some hills are safe only 
at a speed of lower than 5 mi. per hour.” 


The Truck as a Hill Climber. 


“The astonishing efficiency of the motor truck in hill 
climbing and rapid deliveries and the low cost of its opera- 
tion, as compared with that of the horse truck for the same 
performance, furnish facts which are amazing even to those 
engaged in the manufacture of the trucks,” states Mr. C. P. 
Cary, San Francisco, California. I will give you some of the 
facts submitted by Mr. Cary and confirmed by demonstration. 

“Usually, 18 per cent. grades terminate economic animal 
haulage, yet a number of 25 per cent. and even 35 per cent. 
grades are open to traffic in San Francisco. These conditions 
caused engineers to say a few years ago that vehicular trac- 
tion in that district was absolutely impractical. Today, how- 
ever, the fact that motor trucks climb these hills, occasions 
almost no comment despite the fact that it means a great 
deal to merchants, real estate and other business men. It is 
extremely doubtful if a horse could pull an empty wagon, on 
dry pavements, up a grade of this nature. 


DOES WORK OF THREE TEAMS. 


“The contract price for a two-horse team, doing a yearly 
average of 18 mi. a day, and hauling between three and four 














ON SPRINGS SUITABLE TO THE LIGHT LOAD, WHICH ALSO FORM A SUBSTANTIAL CUSHION TO 
MECHANISM AGAINST THE SHOCKS OF STARTING AND STOPPING. 
IS TRANSFERRED TO THE TRACTION UNIT THROUGH AN ENTIRELY SEPARATE 


HEAVIER SPRINGS. 
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KNOX TRACTOR UNIT FOR CONVERTING PLEASURE CAR INTO A 3-TON TRACTOR. 
THE KNOX PATENTED SPRING SUSPENSION, WHEREBY THE POWER PLANT AND THE DRIVER ARE CARRIED 





THE DESIGN EMBODIES 


THE DRIVING 
THE HEAVY WEIGHT OF THE USEFUL LOAD 
SET OF PROPORTIONATELY 
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Assures Schedule Service 


With a FEDERAL, you can plan your 


haulage as you plan the output of your factory. 
can schedule your deliveries to fit your needs, knowing 
that FEDERAL dependability will make good for you. 


Scheduled deliveries mean better service to 
your customers and more economical haulage for you. 
Here is an instance of the way FEDERAL works for 


one city in municipal work. 


The City of Spokane depends upon 
a FEDERAL for asphalt haulage 


Asphalt must be laid quickly after heating—gangs of 
men must be kept busy. That is why motor trucks, 
and particularly FEDERALS, speed up municipal 
work on pavements all over the country. 


Chief among these conditions is the fact that a single 
horse and wagon can carry a ton at a speed of only 
4 miles per hour, while a FEDERAL can carry from 
I to 5 tons (according to size) at a speed of from 10 
to 15 miles per hour! 
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This is the delivery schedule which James 
Riha, trucking contractor for Sears-Roebuck 
Co., contracts to follow. 


You 





Truck No. 1 


2 3 | 4 
Warehouse Ar. | 7.30 | 7.45 | 8.00 | 8.15 
z Ly. | 7.45 | 8.00 | 8.15 | 8.30 
Plant Ar. | 8.00 | 8.15 | 8.30 | 8.45 
“ Ly. | 8.15 | 8.30 | 8.45 | 9.00 
8.30 | 8.45 | 9.00 | 9.15 


Warehouse Ar. | 





headway make a round trip each hour. 








Realizing these facts, the public works department of 
— Wash., uses a FEDERAL for hauling as- 
phalt. 


Constantly ‘“‘on the go’’—hauling capacity loads each 
trip without tiring or delay—this FEDERAL trav- 
eled 2205 miles in 99 days recently, at a total average 
cost of only $5.77 per day—including driver’s wages! 
Would you be willing to compare the haulage costs 
of YOUR department with these figures? 


Write our Traffic Engineering Department for data 
on municipal FEDERALS in other cities, and give 
us data on your own haulage problems. We'll re- 
turn an analysis that will help you. 


**Federal Traffic News’’ sent on request. 


FEDERAL MOTOR TRUCK CO. 


22 Leavitt Street 
DETROIT, MICH. 
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3%-TON TRUCK 


JEFFERY 2-TON QUAD JEFFERY 2-TON QUAD PULL- MACK 

EQUIPPED WITH LOG-ROLLING ING ROAD MATERIAL IN CARS EQUIPPED WITH SPECIAL 
OUTFIT AS OPERATED BY THE ON INDUSTRIAL TRACK. OPER- WRECKING OUTFIT AS OPER- 
DAYTON “D” HANDLE COMPANY, ATED BY HANLON & OKES, SIOUX ATED BY FIRE DEPT., BOSTON, 
DAYTON, O. CITY AND MINNEAPOLIS. MASS. 

aime’ Sa” Gee pin SMITH FORM-A-TRUCK AS USED IN TEARING DOWN 
EUR ie Giaiitiee a OPERATED BY CITY OF KNOX- WALLS, EXTRICATING ANIMALS 

VILLE, TENN., IN COLLECTION FROM MANHOLES, ETC. 


BURGH E. R. & L. 
PITTSBURGH, PA. 
SIGNAL 2-TON TRUCK AS OPER- 
ATED BY OAKLAND, CAL., IN THE 
REMOVAL OF DEAD ANIMALS. 


COMPANY, 


tons a load, including one driver, in the city of San Francisco, 
is $8 a day. The average speed of such a team is 3 mi. an 
hour. Therefore, under the conditions of delivery, such as 
are considered in this case, it would require three such teams 
at a daily cost of $24 to equal the performance of a Garford 
truck at 40 mi. a day, the cost of which has been accurately 
figured at approximately $12.24. The difference between $24, 
cost of three teams, and $12.24, cost of 3-ton truck, as operat- 
ing charges in this case, results in a balance of $11.76 a day, 
making a total of motor savings for each year of 300 days of 
$3,522 over animal haulage. 

“In housing, the horse, wagon and feed space require ap- 
proximately two and one-half times that of the motor truck, 
and each truck being equal to three or four such teams, the 
space pertinent to this equation is 74% to 1 in the truck’s 
favor. You can scarcely overestimate what saving this means 
in valuable rental space.” 

Used as an “All Purpose” Machine. 

The city of Franklin, Pa., purchased a 2-ton Armleder and 
put it in active service July 3, 1916. Aside from the time 
consumed in making minor adjustments and inspection, it 
has shown no loss of time, a feature that shows up especially 
well when compared to the lost time attributed to the use of 
horses in the same class of work. The truck worked at haul- 
ing a street sweeper and at gathering up the sweepings. It 
also hauled a scraper in grading dirt streets. All of this 
work required much running in low gear and a great many 


April, 1917. 


FORD CONVERTED INTO 1-TON 
DUMP TRUCK VIA MARTIN ROCK- ER 
ING FIFTH WHEEL. 


OF GARBAGE AND REFUSE. 


EQUIPMENT CONSISTS OF RE- 
MOVABLE DERRICK, SKIDS, POW- 
WINCH, ETC. (FULLY DE- 
SCRIBED IN THIS ISSUE.) 


stops with the engine running, but in spite of these condi- 
tions, tending to increase the consumption of gasoline, the 
cost of operations for 3,296 mi. figures out at 9 cents a mi. 
Truck costs amounted to $265.00, depreciation and interest 
was placed at $200.00, making the total truck expense $465.00. 
With this expenditure the truck did a great deal more work 
than had been accomplished by two teams the previous year 
at an expense of $614.92. 
Tractors From Pleasure Cars. 

In commercial road transportation the two great objects 
to be obtained are low capital investment and low mainte- 
nance cost. The Knox Motors Associates have been studying 
this problem from the road tractor point of view and now 
announce that in addition to their powerful 8 to 10-ton trac- 
tors they are prepared to supply a traction unit which con- 
verts a pleasure car into a 3-ton tractor by replacing the rear 
axle and rear portion of the body of the pleasure car. 

This is designed in particular to afford an outlet and a use 
for the hundreds of thousands of used pleasure cars for which 
there seems to be almost no market at the present time. 

The 3-ton traction unit is being sold at $550. This, to- 
gether with a used car and a dray for load carrier, make a 
complete outfit available for men of' moderate means and 
those whose business requires the use of their capital in other 
directions. 

The engineers of the Knox Motors Associates have devised 
a very ingenious method for attaching the traction unit to 
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per gallo . 





Some Record! And “‘it’s an average 
record based on a year’s operation of HALL 
9-ton trucks” by the Detroit Artificial Stone Co., De- 
troit, Michigan. 


“And that average of 6 to 8 miles to the gallon,” states 
Mr. Henry Mincel, ‘‘was not made on smooth, hard streets, either, 
but on unpaved roads and by-ways, many of which were not drive- 
ways at all. 


‘*And in spite of this continual hard going, 
in which the HALL easily did the work of five 
teams, there has been practically no repairs!” 














The above is just another reason why it 
pays to “Haul itin a HALL.” Detail for detail 
the HALL Truck is the Strongest Truck in the 
World—it’s the Big Brute of its class—built to meet 
Russian Army Specifications! 





Agents wanted in open territory. 


LEWIS-HALL [IRON WORKS 


MANUFACTURERS OF THE HALL TRUCK 
(Established 1873) 


Ferry Avenue and Grand Trunk Ry. 
DETROIT, MICH. 
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GARFORD, 
CRANES AND OTHER TYPES OF MACHINERY BY CONTRACTORS IN NEW YORK, CHICAGO, LOS ANGELES, ALBANY, 


PACKARD AND U. S. MOTOR TRUCKS 


PHILADELPHIA, BROOKLYN AND HANNIBAL. (FULLY 


the pleasure car frame so that variations in the frame width 
make no difference in the traction unit. This unit is claimed 
to be the first device constructed and thoroly tested out with 
which a pleasure car chassis can be converted and have a 
useful load capacity of 6,000 lbs. and include the advantage 
of a road tractor and motor truck. 

The design embodies the same patented spring suspension 
as the large Knox tractor, whereby the power plant and the 
driver are carried on springs suitable to the light load which 
also form a substantial cushion to the driving mechanism 
against the shocks of starting and stopping. The heavy 
weight of the useful load is transferred to the traction unit 
thru an entirely separate set of proportionately heavier 
springs. The necessary gear reduction is accomplished thru 
an internal gear driven rear axle so that the motor may be 
run at normal speed and its full power developed under con- 
ditions on which its original design was based. 

This construction gives large capacity with low fuel cost 
and long tire life and its maintenance cost is, therefore, ex- 
ceptionally low. 

The evolution of this hauling outfit is an exceedingly sim- 
ple yet interesting change. The old pleasure car is first 
stripped of its body, from the rear as far forward as the back 
of the front seat and the rear axle and springs removed. Next 
the cross channel of the traction unit is slipped over the 
stripped pleasure car frame, squared up and after the drilling 
of four holes in the car frame bolted down into place. The 
propeller shaft is then connected to the internal gear drive 
axle by means of the special universal joint flange, furnished 
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AS OPERATED IN 


CONJUNCTION WITH STEAM SHOVELS, 


DESCRIBED IN THIS ISSUE.) 


with each unit, and the brake rods hooked up. The tractor is 
then ready to operate. 


If a horse-drawn dray is to be used as a load carrier, the 
front axle with its wheels and pole is removed and the spe- 
cial bolster plate furnished with the unit properly fastened 
in place. The tractor is then backed under the load carrier, 
which has had its front end jacked up to permit of this opera- 
tion, the load carrier lowered into place on the tractor turn- 
table and the completed outfit is ready for immediate service. 


Hauls, Rolls and Pumps Oil. 


A 3%-ton worm truck, operated by Marion county, Mis- 
souri, not only trails a road oiler but pumps the oil from the 
tank car into the oiler. 


“T have pulled a 10 per cent. grade with it,” states the 
driver, “and have graded some road and have pulled as much 
as 14 tons on short hauls. That is, I pulled a large Mogul 
tractor that weighs 14 tons.” 


While De Guehery keeps a record of costs and mileage, the 
work of the truck varies so much every day that he says it is 
nearly impossible to give exact figures, except that recently 
in hauling gravel a mile and a half, the truck displaced five 
teams for four days, and that the truck hauled more than the 
teams would have in this time, and spread the gravel on the 
road with half the labor. 

“On road patching the truck works fine,” says De Guehery, 
“because we can roll the rock into the ruts with the rear 
wheels of the truck, and two men can do more with the truck 
than six can with a team.” 
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The G-B Co. are the only 
manufacturers in America 
who guarantee their trans- 
mission, springs and ra- 
diator for the entire life 
of the truck. 
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C. A. Ransberger of Cleveland says:— 


‘‘Am using twelve motor trucks of several differ- 
ent makes, but think my Gramm-Bernsteins have 
the best transmission on the market.” 












Before buying any truck it’s a good idea to “ask 
the man who owns one,” but if you want real un- 
prejudiced advice, ask the man who owns several 
different kinds—he can tell you their relative mer- 
its, based on experience with the very same sort of 
work, 











With the G-B transmission the verdict is unani- 
mous because this trouble-proof gear box nips 4 
large proportion of your ordinary truck ailments in 
the bud. That’s why the operating cost sheets of 
G-B owners are minus so many expen- 
sive “lay-offs” and repair bills. 


No concern could stay in business like 
we have for 16 years, and make good 
on the broadest guarantee given with 
any truck in America, if the car itself 


The famous trouble-proof, constant mesh transmission. did not make good. 


The Gramm-Bernstein Motor Truck Co. 
LIMA, OHIO. 
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SERVICE RECORDER DESIGNED TO ACCURATELY 


De Guehery opines that a truck cannot be used more pro- 
fitably in any service than in country work and road building. 


Loads Its Own Logs. 


An unusual motor truck has just been designed. It is a 
2-ton Jeffery Quad with 142-in. wheel base, upon which is 
mounted a log-loading outfit. 

Logs are rolled on the flat body of the truck over a pair 
of skids, by means of a device driven from the transmission. 
Two uprights with pulley arrangements are on one side of 
the vehicle’s body. Wire cables are simply looped over the 
logs to be loaded, and when the motor is started they are 
pulled up over the skids. The owners are using this outfit 
to haul logs to the factory. Besides its self-loading feature, 
the truck is able to negotiate all kinds of rough going be- 
cause of its power being distributed on all four wheels. 

Truck Used as Switch Engine. 

In this issue we illustrate a Garford 5-ton truck (bucking 
a freight car) as operated by the George Solms Company, 
Brooklyn, N. Y. “I am a dealer in building materials,” states 
Mr. Solms, “and a year ago bought a second-hand Garford 
motor truck, 5-ton capacity. It had been used then somewhat 
over a year, I understood, and I liked the way it worked, so 


SERVIS 
io] -Xexe): 19) 49 


MANUFACTURFD UNDE 


PHELPS PATENTS 


By // 
THE SERVICE RECORDERCO p> 
CLEVELAND os 
uSs'A 





CHECK THE TIME ELEMENT OF MOTOR TRUCK OPERATION. 
CONSISTS OF AN EIGHT-DAY CLOCK MOVEMENT TO TURN RECORD SHEET. 


(DESCRIBED IN THIS ISSUE.) 


bought it. As is often the case in big yards like mine in 
Richmond Hill, it is necessary to move freight cars loaded 
with cement or coal or some heavy material from one part 
of the yard to another. 

“We used to ‘pinch’ the cars along by hand with a pinch 
bar, a slow and difficult process. One day a Garford sales- 
man from your office happened along and saw what we were 
doing. ‘Why don’t you make your Garford do that for you?’ 
he asked. No sooner said than done! So today our Garford 
truck—almost human it is—pulls or pushes a car full of ma- 
terial to where we want it, then trundles itself around to the 
freight car door and almost loads itself with cement—or 
whatever it is—and whisks it away to the waiting contractor.” 


Utilizing the Pleasure Car. 

In this issue we illustrate a Ford as it appears converted 
into a 1-ton truck by means of the Martin Rocking Fifth 
Wheel attachment. 

“A pleasure car runabout may be used as a tractor and 
can safely draw a ton,” states Mr. Martin. “It can thus do 
duty as a commercial vehicle as well as a pleasure vehicle. 
This is surely an advantage worth considering. Another 
great advantage is that idle time of the motor can serve a 





SIGNAL MOTOR BUSSES AS OPERATED FROM POMONA TO LOS ANGELES, CAI. 
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2 to 5 ton capacity 
forEvery Kind of 
Heavy Duty Hauling | 


United Trucks Meet Every yi 
Municipal Requirement | 


During the warm months—when mu- 
nicipal work is at its height—United Trucks be- 
come doubly valuable. 








They are designed essentially for the hard, rush 
work encountered. Their unfailing reliability, rugged con- 
struction and faithful endurance—their tremendous power 
and ability to transport the biggest loads in quick time—are 
factors of prime importance on big municipal jobs where 
time means money. 


mechanical detail well known by name, reputation and 
practical experience. Made in 2, 3%, 4 and 5-ton sizes— y 
all worm drive—all for heavy duty hauling. 


is a 
Write now for complete information. ii: 


We can make prompt deliveries. 


Standardized construction throughout — every i) 


United Motors Company 
690 North Street GRAND RAPIDS, MICH. 


United Trucks 
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FEDERAL 34%-TON DUMP TRUCK AS OPERATED BY ALDENBROOK, CONTRACTOR, NORFOLK, VA., 
OF OVER 3,000,000 POUNDS PER MONTH AT A COST PER TON OF 15 CENTS. 


number of trailers—one trailer loading, another unloading 
and a third on the way. The Estes Lumber Company, of Bir- 
mingham, Alabama, are using a Martin Semi-Trailer in con- 
nection with a Ford runabout. They state that with this 
system they deliver as much in one day as they could with 
three single teams—that they are not only getting better 
service, but are saving a great deal of money.” 
Trucks Empty Manholes. 

In springtime and after heavy rainfall, considerable trou- 
ple is experienced by the underground department of the 
Pittsburg Electric Railway & Light Company, of Pittsburg, 
Pa., because the manholes are without adequate drains and 
flood with water above the cables. 

The cable ducts above the manholes permit the water to 
flow from one manhole to another, until many of them com- 
pletely flood and make it necessary to pump them dry before 
any cable work can be done. The old fashioned way of meet- 
ing this exigency was with a hand pump, but work with that 
device was very tedious and oftentimes required from one to 
two or more hours continuous pumping. It was finally de- 
cided to design an electrically driven pump. 

The electric light company claims by this method to have 
reduced cable-pulling costs from 2.4¢c to 1.1e per foot (using a 
2-ton G. V. motor truck) as against hand pulling. 


In Conjunction With Steam Shovels. 
In this issue we illustrate several makes of motor trucks 
as loaded with Thew steam shovels and Browning locomotive 


cranes. The trucks illustrated are used by the following con- 


IN HAULAGE 


tractors: Watson & Spicer, Los Angeles, California; R. T. 
Ford & Company, Albany, New York; Murphy Rivinac Com- 
pany, New York City; W. J. Newman & Company, Chicago, 
and McDowell Bros., Philadelphia, Pennsylvania. 


Thirteen Cents per Ton-Mile. 


A 3%-ton Federal dump truck as operated in the general 
haulage of cement by Aldenbrook, contractors, Norfolk, Vir- 
ginia, for the month of August, 1916, averaged 60 tons per 


day. Following is a good month’s average record: 
TO OE MU, a5 6 Sa ck shes kee meaee 25 
a 407 
Weight of pounds carried.............. 3,048,750 
WN I cst vis Sees athe seals "975 
Tons Gelivered Per GBY..' 606s cvecessces 60.9 
Miles traveled per Gy... o.ccccsvvesencs 39 
TOME IFIP GIBRBIOS coi iss ccciesiccenenes 2.4 
Miles por gallon Of SAB. ...i<.6c0sc0c00 canes 4.3 
Ce I a 55.8. 05 ESR DS RRS $9.50 
CE I Poo. oo sere nance sivaaeans * 24 
Ce OE Ns ook ab ikea Kees 15 
Coe ee Se 55S hoki aS oe waGrexes 13 


Boston’s “Wrecking” Truck. 


Wrecking is one of the most important features of the 
work of a fire department, and in line with the rapid and al- 
most universal motorization of fire-fighting equipment has 
come the motorization of the wrecking portion of Boston’s fire 
department. For this purpose a 314-ton AC model Mack chas- 
sis, furnished by the International Motor Company, of New 








KNOX TRACTOR AS OPERATED BY PETERS & BAIRD, WADSWORTH, O. 
AND FOUR DUMP WAGONS (BOTTOM DUMP) ON SIX-MILE HIKE. 
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HAULING SEMI-TRAILER 
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“On the Job” 


HIS time you see the SIGNAL making good in 


the butter and egg business. The problem in- 
volved is transportation—just the same problem 
whether it’s butter, eggs, roast beef, potatoes, or 
lumber, coal and steel. 


The same qualities of reliability, strength and 
power, that make the SIGNAL fit your business 
—my business—keep it “on the job” wherever it 
serves. 


The splendid SIGNAL reputation for being ‘‘on the job”’ 
has been built by the truck itself, and not by talk about the truck. 


ANY SIZE—1 TON TO 5 TONS 
Write for Catalog and name of nearest SIGNAL dealer. 


SIGNAL 


MOTOR TRUCK COMPANY 
DETROIT, MICH. 
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York, has been fitted with a special wrecking outfit which is .—H-—¥—— + 
interesting. 

The work of this truck will be to aid in wrecking during 
a battle with the flames and for subsequent clearing of traffic 
and removal of dangerous ruins. For example, picture a 
warehouse burning in an inaccessible portion. This truck, 
thru its special equipment, will be able to tear down whole 
walls, giving the firemen a chance to reach the base of the 
fire. If vehicles obstruct the way so that the fire engines and 
trucks cannot reach the scene, the wrecking truck will be 
called upon to move them to one side, regardless of how dis- 
abled they may be. Derailed street cars can be replaced on 
the rails, trucks and fire engines may be extricated from 
holes in the street caused by caving in. In a fire in a railroad 
yard this truck may move freight cars from the source of 
danger or burning ones away from combustible surroundings. 

The equipment of the vehicle comprised a removable der- 
rick at the rear end, a platform body with stakes, two large 
skids, carried one on each side of the body, a power winch 
with 250 feet of %-inch cable, two powerful jackscrews, and 
miscellaneous wrecking tools. 

The winch may be used for all sorts of purposes, such as 
in the pulling over of dangerous walls, where it serves to pull 
the cable of the derrick. It can tow disabled vehicles, or, by 
removing the derrick and attaching the skids, it may pull 
such a wreck onto its own body. 

The jacks are placed. under the rear end of the body when 
the derrick is used, so as to take the stress from the springs 
and axle. 

Sprags are fitted to take the thrust when using the winch 
for pulling. The truck is painted a bright red and has elec- 
tric starting and lighting, for a quick light-up and get-away in 
an emergency. 

Such a vehicle has a field of usefulness not confined to fire 
department work, since it can also be used by construction 
companies, contractors, house-wrecking concerns, etc. 








An Aid to Service Records. 


The service recorder, about 8 inches in diameter, has been 
designed to check accurately the time element of motor truck 
transportation. This device must be installed to face either 
the front or back, but need not be mounted on a perfectly ver- 
tical surface. Ordinary vibration, like the running of the 
motor, has no effect upon it, but as soon as the truck starts 
it begins its record. 

The screws holding this instrument to the truck are with- 
in the instrument, so that when it is locked it can neither be 
removed nor tampered with. This feature at once becomes the 
friend of the conscientious driver, preventing dispute or sus- 
picion. 

This device somewhat resembles a double clock face in that 
it shows a complete 24-hour period. On this dise are repro- 
duced the time movements of the vehicle to which it is at- 
tached. 

Moving time is shown by broad black marks, as seen in 
the cut, while the idle time is shown by the blank spaces be- 
tween the black marks. One big advantage of this record is 
that each running and idle period is shown at the exact time 
it occurs. These record sheets must be renewed each working 
day. 

The following facts are easily determined from records re- 
corded by this device: 


When did each truck begin work? 
When did each truck stop work? 























MILWAUKEE LOCOMOTIVE TRACTOR-TRUCK CAP- 


How many hours of actual service for each? ABLE OF PULLING TRAILER LOAD UP TO 3% TONS 
How much delay for loading? (INCLUDING WEIGHT OF TRAILERS) SUBJECT TO 
Is your shipping system efficient? CONDITION OF ROAD AND GRADE. TRUCK STEERS 


Which drivers are most punctual and reliable? aS ee Vee ee aw aes see Mt 
P e: FRONT AXLE BY STEERING KNUCKLES AS IN AUTO- 
Are the stops too long? MOBILE CONSTRUCTION. 
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A KNOX TRACTION UNIT 
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CAR AND HORSE DRAWN DRAY INTO 
1 


A THREE-TON MOTOR HAULING EQUIPMENT 
IN FIVE HOURS TIME AT AN EXPENSE OF 


$550% 


Catalog giving full details of all size units on request. 












































KNOX MOTORS ASSOCIATES 


SPRINGFIELD, MASS. 
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GRAMM-BERNSTEIN 3-TON CHASSISWITH CAB FRONT AND FULL PANELSIDES, USED EXTENSIVELY FOR ARMY 


SERVICE. 


Are the stops necessary ? 

How much time is taken for noon? 

What might a driver accomplish on each trip? 
What is time charge for each delivery? 

What overtime, if any, is due each driver? 

Is your equipment being used without your consent? 


Used Winter and Summer. 


“We are operating a 3-ton F. W. D. truck on our county 
work,” states John Gunnison, Baraboo, Wis. “We find we 
can trail our oil distributer behind the truck in a very satis- 
factory manner. 

“We have oiled since August 1, 32 mi. of road using tarvia 
and a liquid asphalt and covering a good percentage with 
sand. The truck after oiling was used up to the time it froze 
up and is practically as good as new. The tires show very 
little wear and are in pretty good condition. Since freezing 
set in, we have used the truck in the southern part of the 
county for hauling rock and find that it takes the place of 
from four to six teams for this kind of work.” 


Trucks On Wisconsin Road Work. 


The highway departments of the following counties (Wis- 


consin) are operating motor trueks on state-aid road work 
as follows: 

County Number Make Capacity 
Columbia 1 Avery 3 ton 
Dane 1 Quad 2 ton 
Green 1 Avery 3 ton 
Kenosha 1 Quad 2 ton 
La Crosse 1 4-wheel drive 3 ton 
Outagamie 1 4-wheel drive 3 ton 
Rock 1 Quad 2 ton 
Sauk 1 4-wheel drive 3 ton 
Waukesha 1 4-wheel drive 3 ton 
Winnebago 1 4-wheel drive 3 ton 


April, 1917. 


Does Work of Three Teams. 


The Air Cleaned Roads Company, of Hackensack, New 
Jersey, do with their Knox tractor over twice the work they 
formerly did with their three teams. “Our Knox tractor has 
never held us up a minute,” writes their president, “and 
hauls with ease the heaviest kind of loads. 

“Our outfit is mounted on a Ford chassis and consists of 
an air blower capable of forcing a sheet of air on the road at 
the rate of 3,000-cu. ft. per minute. There is also an air pump 
which forces the bitumen thru three rotary nozzles under a 
60-lb. pressure. Both air blower and the pump are driven by 
a Ford engine. The entire outfit is trailed behind a 1,000-gal. 
tank mounted on our Knox tractor, cleaning the road and 
applying the bitumen simultaneously. Both the method and 
the machine are patented, and we control the patent rights 
in the state of New Jersey.” 


Wisconst 


The leading 
High Grade 
Motors for 
Fire Appa- 
ratus. 


Write for illus- 
trated catalog 

of different 
) typesand sizes 























» ” Wisconsin 
Motor Mfg. Co. 


Sta. A--Dept. 330 
MILWAUKEE, WIS. 
















Five Miles 
Per Gallon; 
3%-Ton Load 


Five miles per gallon is not an unusual 
record for.the Duplex. It is average 


Duplex gasoline mileage. 


The Duplex Four-Wheel Drive Truck, 
shown in the accompanying photo- 
graph, hauled 3% tons of crushed stone 
ten miles, made ten stops and con- 
sumed but two gallons of gasoline. 


Unloaded the truck’s record was six 
miles per gallon. 


The motor was running continuously. 


Duplex 4-Wheel Drive 
Utilizes All Motor Power 


All four Duplex wheels work. 


The front wheels pu// with just as 
much driving power as the rear wheels 
push. 


As a result there is no power wastage. 


Utilization of all power—all energy 
generated by the motor—explains the 
wonderful haulage performances of 
the Duplex. 


The Duplex, loaded to capacity— 
3% tons—has the additional power to 
pull from two to three trailers through 
snow, sand or loam, or up grades that 
any rear wheel drive truck would find 
difficult to negotiate with only its 
capacity load. 


Less motor power is used by the 
Duplex than by rear wheel drive trucks 
of similar capacity—because the motor 
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f Address _all Communications to Dept. 112 


Duplex Truck Company | | 


\ LANSING, MICHIGAN 











power in the Duplex is applied with 
twice as great effect—with double effi- 
ciency. 


Operating costs are greatly reduced 
as a result. 


The Duplex travels 30 per cent far- 
ther on a gallon of gasoline than rear 
wheel drive trucks of equal weight and 
motive power. 


Duplex tire mileage is nearly one- 
third greater. 


And the extremely simple construc- 
tion of the Duplex reduces up-keep ex- 
pense to the minimum. 


Our 1917 catalog will interest you. 
It explains in detail how the Duplex 
is built to lower haulage costs. Send 
for it today. 
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